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Aug. 11—Nomads, Ye Olde Colleg2 Inn, 
Houston, Texas. 

Aug. 11-13—Interstate Oil Compact Com- 
mission, Rainbow Hotel, Great Falls, Mont. 
Aug. 25-27—Appalachian Gas-Measure- 
ment Short Course, School of Mines, West 
Virginia University, Morgantown. 

Aug. 27-29—Process Industries Instrumen- 
tation Short Course, Texas A&M, College 
Station. 

Sept. 8-12—Instrument Society of America, 
conference and exhibit, Hotel Stevens, Chi- 
cago, Ill. 

Sept. 10—Nomads, Jonathan Club, Los An- 
geles, Calif. 

Sept. 15-17—Nat'l Butane-Propane Assn., 
annual meeting, Jefferson Hotel, St. Louis. 
Sept. 17-19—National Petroleum Assn., an- 
nual, Hotel Traymore, Atlantic City, N. J. 
Sept. 23-25—Pacific Coast Gas Assn., Coro- 
nado Hotel, San Diego, Calif. ; 

Sept. 29-30—IPAA, annual meet, Okla. City. 
Sept. 29-Oct. 2—AIME, Petroleum Div., re- 
gional meet, Shirley Savoy Hotel, Denver. 
Oct. 6-8—ASME, Petroleum Committee Con- 
ference, Rice Hotel, Houston, Texas. 

Oct. 7-8—American Gas Assn., annual meet- 
ing, Cleveland, Ohio. 

Oct. 8-10—AIME, Petroleum Division, Fall 
meeting, Mayo Hotel, Tulsa, Okla. 

Oct. 10—California Natural Gas Assn., Fall 
meet, Ambassador Hotel, Los Angeles. 

Oct. 13-15—American Assn. of Oilwell 
Drilling Contractors, annual meeting, Long 
Beach, Calif. 

Oct. 16-7—Texas Mid-Continent Oil and 
Gas Assn., Gunter Hotel, San Antonio. 

Oct. 16-18—National Lubricating Grease 
Institute, Edgewater Beach Hotel, Chicago. 
Oct. 18-24—Am. Soc. for Metals, Exposition, 
International Amphitheatre, Chicago, III. 
Oct. 20-24—Am. Soc. for Metals, annual 
meeting, Palmer House, Chicago, Ill. 

Oct. 21-25—American Chemical Society, 
Pacific Chemical Exposition, Civic Audi- 
torium, San Francisco, Calif. 

Oct. 23-24—AIME, Petroleum Division, Elks 
Club, Parkview Street, Los Angeles, Cal f. 


Noy. 6-7—SAE, Fuels and Lubricants meet- - 


ing, Hotel Mayo, Tulsa, Okla. 

Noy. 10-13—API, annual meeting, Stevens 
Hotel, Chicago, Ill. 

Jan. 12-16, 1948—SAE, annual meeting, 
Book-Cadillac Hotel, Detroit, Mich. 

March 24-26, 1948—NGAA, annual meet- 
ing, Texas Hotel, Fort Worth, Texas. 

Apr. 6-7, 1948—Western Petroleum Refin- 
ers Assn., annual meeting. Galvez and Buc- 
caneer Hotels, Galveston, Texas. 

Apr. 26-29—Am. Assn. of Petroleum Geolo- 
gists, Soc. of Economic Paleontoleg'sts & 
Mineralologists, & Soc. of Exploration Geo- 
physicists, annual, Denver, Colo. 

May 4-5—1948—AGA, Natural Gas Dept., 
Spring meeting, Rice Hotel, Houston, Texas. 
May 15-22, 1948—International Petroleum 
Exposition, Tulsa, Okla. 





M4 for Operating Men 


DRILLING AND PRODUCTION 


1947 


NUMBER 1) 








A Petroleum Industry Problem—Vented Casinghead Gas—L. T. Potter. . . 48 
Utilization of Logging Data in Estimating Oil Reserves—I. Kogan . . . . 54 
Mobile Rotary Rig for South America—Nicho'as A. D’Arcy, Jr. ; = + « we 
The D. V. Multiple Stage Cementer—Roy E. Edwards and F.W. Nussbaumer. . 80 
Optimum Spacing of Rows of Oil Wells in Sands Under Hydrostatic Pressure— 

I. A, Charnyi ° . - e . e o . . . . . . o o . 135 
REFINING AND NATURAL GASOLINE MANUFACTURE 
Hydrocarbon Absorption and Fractionation Process Design Methods (Part 3)— 

SN one: Se a a a ey a a a ee ee: 
Automatic Feed-Water Controller—J. A. Campbell. . «© «© «© «© «© « 62 
Stores Trailer Speeds Maintenance Work . . »« «© «© «© «© «© « « 86 
OIL AND GAS TRANSPORTATION 
South Texas Pipe Line Extension—Frank H. Love . . «© «© © «© « « 35 
World’s Largest Compressor Built. . +. +. «© «© «© «© «© « « « 100 
GENERAL 
How to Remove Tight Bushing from Blind Hole—W. F.Schapborst . . . . 60 
Oil-Shale Demonstration Plant . . «© «© © © © © «© «© «© « 87 
REGULAR FEATURES 
meme OF Or on Machinery and Equipment ............_..........103 
Scanning Washington's Oil Herizon 14 Trade Literature 112 
National Petroleum Situation n- 16 The Petroleum Engineer's Continuous 
Highlights in Oildom __ Aiea Tables (Installment No. 121) .................119 
Current Oilfield Operations ae Running Tour With Men in the Industry 142 
Pipeline Developments ............................... 22 Crude, Cracked and Volatile... 140 
Refining and Natural Gasoline Activities. 24 0 LLL 


THE PETROLEUM ENGINEER PUBLISHING COMPANY 


irwin-Keasier Building, Dallas 1, Texas Phone: Central-4571 


EXECUTIVE—W. L. LOVE, president. W. T. BRYAN, general manager and treasurer. 
EDITORIAL—K. C. SCLATER, vice president and editor. 
FRANK H. LOVE, managing editor 
K. MARSHALL FAGIN. field editor 


ERNESTINE ADAMS, associate editor 
REMY LAWSON, editorial assistant 


RICHARD SNEDDON, Pacific coast editor, 653 West Glenoaks, Glendale 2, Calif., Citrus 2-8446. 


ADVERTISING—T. 3. CROWLEY, vice president and advertising manager. 
New York—JOE B. WOODS, 52 Vanderbilt Avenue, New York 17, N. Y., MUrray Hill 4-1880. 
Garcago—E. V. PERKINS, 22 West Maple Street, Chicago 10, illinois, SUperior 1823. 
Los Angeles—RICHARD P. McKEY, 2024 West Sixth Street, Los Angeles 5, FAirfax 1127. 


CIRCULATION—C. R. BARRETT, circulation manager. 
Copyright 1947 by The Petroleum Engineer Publishing Company 
Articles in The Petruleum Engineer are indexed by Industrial Arts Index 
A. B. C. SUBSCRIPTION: 1 year, $2 — 2 years, $3 A. B. P. 


—- 





THE PETROLEUM ENGINEER, July, 1947 

















Tk 





JULY ° 


VOLUME XVIII 


he Derroleum 





MEeEtrTiIN 6 § 


Aug. 11—Nomads, Ye Olde Colleg2 Inn, 
Houston, Texas. 

Aug. 11-13—Interstate Oil Compact Com- 
mission, Rainbow Hotel, Great Falls, Mont. 
Aug. 25-27—Appalachian Gas-Measure- 
ment Short Course, School of Mines, West 
Virginia University, Morgantown. 

Aug. 27-29—Process Industries Instrumen- 
tation Short Course, Texas A&M, College 
Station. 

Sept. 8-12—Instrument Society of America, 
conference and exhibit, Hotel Stevens, Chi- 
cago, Ill. 

Sept. 10—Nomads, Jonathan Club, Los An- 
geles, Calif. 

Sept. 15-17—Nat'l Butane-Propane Assn., 
annual meeting, Jefferson Hotel, St. Louis. 
Sept. 17-19—National Petroleum Assn., an- 
nual, Hotel Traymore, Atlantic City, N. J. 
Sept. 23-25—Pacific Coast Gas Assn., Coro- 
nado Hotel, San Diego, Calif. ; 

Sept. 29-30—IPAA, annual meet, Okla. City. 
Sept. 29-Oct. 2—AIME, Petroleum Div., re- 
gional meet, Shirley Savoy Hotel, Denver. 
Oct. 6-8—ASME, Petroleum Committee Con- 
ference, Rice Hotel, Houston, Texas. 

Oct. 7-8—American Gas Assn., annual meet- 
ing, Cleveland, Ohio. 

Oct. 8-10—AIME, Petroleum Division, Fall 
meeting, Mayo Hotel, Tulsa, Okla. 

Oct. 10—California Natural Gas Assn., Fall 
meet, Ambassador Hotel, Los Angeles. 

Oct. 13-15—American Assn. of Oilwell 
Drilling Contractors, annual meeting, Long 
Beach, Calif. 

Oct. 16-7—Texas Mid-Continent Oil and 
Gas Assn., Gunter Hotel, San Antonio. 

Oct. 16-18—National Lubricating Grease 
Institute, Edgewater Beach Hotel, Chicago. 
Oct. 18-24—Am. Soc. for Metals, Exposition, 
International Amphitheatre, Chicago, III. 
Oct. 20-24—Am. Soc. for Metals, annual 
meeting, Palmer House, Chicago, Ill. 

Oct. 21-25—American Chemical Society, 
Pacific Chemical Exposition, Civic Audi- 
torium, San Francisco, Calif. 

Oct. 23-24—AIME, Petroleum Division, Elks 
Club, Parkview Street, Los Angeles, Cal f. 


Noy. 6-7—SAE, Fuels and Lubricants meet- - 


ing, Hotel Mayo, Tulsa, Okla. 

Noy. 10-13—API, annual meeting, Stevens 
Hotel, Chicago, Ill. 

Jan. 12-16, 1948—SAE, annual meeting, 
Book-Cadillac Hotel, Detroit, Mich. 

March 24-26, 1948—NGAA, annual meet- 
ing, Texas Hotel, Fort Worth, Texas. 

Apr. 6-7, 1948—Western Petroleum Refin- 
ers Assn., annual meeting. Galvez and Buc- 
caneer Hotels, Galveston, Texas. 

Apr. 26-29—Am. Assn. of Petroleum Geolo- 
gists, Soc. of Economic Paleontoleg'sts & 
Mineralologists, & Soc. of Exploration Geo- 
physicists, annual, Denver, Colo. 

May 4-5—1948—AGA, Natural Gas Dept., 
Spring meeting, Rice Hotel, Houston, Texas. 
May 15-22, 1948—International Petroleum 
Exposition, Tulsa, Okla. 





M4 for Operating Men 


DRILLING AND PRODUCTION 


1947 


NUMBER 1) 








A Petroleum Industry Problem—Vented Casinghead Gas—L. T. Potter. . . 48 
Utilization of Logging Data in Estimating Oil Reserves—I. Kogan . . . . 54 
Mobile Rotary Rig for South America—Nicho'as A. D’Arcy, Jr. ; = + « we 
The D. V. Multiple Stage Cementer—Roy E. Edwards and F.W. Nussbaumer. . 80 
Optimum Spacing of Rows of Oil Wells in Sands Under Hydrostatic Pressure— 

I. A, Charnyi ° . - e . e o . . . . . . o o . 135 
REFINING AND NATURAL GASOLINE MANUFACTURE 
Hydrocarbon Absorption and Fractionation Process Design Methods (Part 3)— 

SN one: Se a a a ey a a a ee ee: 
Automatic Feed-Water Controller—J. A. Campbell. . «© «© «© «© «© « 62 
Stores Trailer Speeds Maintenance Work . . »« «© «© «© «© «© « « 86 
OIL AND GAS TRANSPORTATION 
South Texas Pipe Line Extension—Frank H. Love . . «© «© © «© « « 35 
World’s Largest Compressor Built. . +. +. «© «© «© «© «© « « « 100 
GENERAL 
How to Remove Tight Bushing from Blind Hole—W. F.Schapborst . . . . 60 
Oil-Shale Demonstration Plant . . «© «© © © © © «© «© «© « 87 
REGULAR FEATURES 
meme OF Or on Machinery and Equipment ............_..........103 
Scanning Washington's Oil Herizon 14 Trade Literature 112 
National Petroleum Situation n- 16 The Petroleum Engineer's Continuous 
Highlights in Oildom __ Aiea Tables (Installment No. 121) .................119 
Current Oilfield Operations ae Running Tour With Men in the Industry 142 
Pipeline Developments ............................... 22 Crude, Cracked and Volatile... 140 
Refining and Natural Gasoline Activities. 24 0 LLL 


THE PETROLEUM ENGINEER PUBLISHING COMPANY 


irwin-Keasier Building, Dallas 1, Texas Phone: Central-4571 


EXECUTIVE—W. L. LOVE, president. W. T. BRYAN, general manager and treasurer. 
EDITORIAL—K. C. SCLATER, vice president and editor. 
FRANK H. LOVE, managing editor 
K. MARSHALL FAGIN. field editor 


ERNESTINE ADAMS, associate editor 
REMY LAWSON, editorial assistant 


RICHARD SNEDDON, Pacific coast editor, 653 West Glenoaks, Glendale 2, Calif., Citrus 2-8446. 


ADVERTISING—T. 3. CROWLEY, vice president and advertising manager. 
New York—JOE B. WOODS, 52 Vanderbilt Avenue, New York 17, N. Y., MUrray Hill 4-1880. 
Garcago—E. V. PERKINS, 22 West Maple Street, Chicago 10, illinois, SUperior 1823. 
Los Angeles—RICHARD P. McKEY, 2024 West Sixth Street, Los Angeles 5, FAirfax 1127. 


CIRCULATION—C. R. BARRETT, circulation manager. 
Copyright 1947 by The Petroleum Engineer Publishing Company 
Articles in The Petruleum Engineer are indexed by Industrial Arts Index 
A. B. C. SUBSCRIPTION: 1 year, $2 — 2 years, $3 A. B. P. 


—- 





THE PETROLEUM ENGINEER, July, 1947 

















Tk 











Like an ENIAC,* J&L Wire Rope is Precisionbilt to save you 
time and money. J&L rope is made of J&L Controlled Quality 
Steel to last longer and reduce the down time of your equipment. 
It is a wise economy to standardize on J&L Precisionbilt Wire 


Rope for all uses. Specify it on your next order. 
*The ENIAC (Electronic Numerical Integrator and 
Computer) is a phenomenal “thinking” machine that 
does in seconds scientific and engineering calculations 


whith would require weeks—even years—if done with 
pencil and paper by trained computers. 


JONES & LAUGHLIN STEEL CORPORATION 
GILMORE WIRE ROPE DIVISION 


PITTSBURGH 30, PENNSYLVANIA 


J&L (eeccrimbbc. PERMASET PRE-FORMED WIRE ROPE 
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CONQUERING NEW OIL FRONTIERS 


It is amazing to find two modern rotary oil well 
drilling rigs in operation up in northern Alaska in 
the United States Navy Petroleum Reserve No. 4. 
One is situated in the thawing muck of Cape Simp- 
son about a mile from the small stretch of ice-free 
water where our seaplane landed after a 30-minute 
flight east southeast from the Advanced Base at 
Point Barrow, Alaska. The other is about a mile 
from the east end of the gravel runway at Umiat, 
a sub-base on the north side of the Colville River 
about 180 miles southeast of Point Barrow. 


There are at least three things that make modern 
rotary operations possible in such remote and deso- 
late areas. First is the modern airplane. Everyone 
employed in these drilling operations and many items 
of food, equipment, and supply are flown into the 
area from Fairbanks or Point Barrow. The plane is 
the beast of burden in this country. Without it man 
would be unable to cope with the hundreds of miles 
of thawing tundra in the swamp and lake-covered 
country between the rivers north of the Brooks Range 
that empty into the Arctic Ocean. 


Second is the modern radio. This includes radio 
ranges at Umiat and Point Barrow for navigation 
of the planes and the portable two-way communi- 
cation sets that enable isolated parties or camps 
to maintain contact with the outside world. 


The third item to make operations possible is 
the modern track-type vehicle, including weasels 
(amphibious “jeeps” on tracks) and caterpillars, 
which carry men and supplies over thawing tundra 
or snow-covered frozen lakes and terrain with almost 
equal ease at temperatures that range from 90 F. 
in the summer to 60 deg. below zero in the winter. 


Considering all the obstacles that lay in the 
path of the men who were called on to study and 
plan the exploration of this 35,000-square mile 
naval petroleum reserve, their progress has been 
creat. Now, three years after plans were complete 
and two years after the first heavy equipment was 
brought in to Point Barrow by ships, most of this 
area has been surveyed by surface geological parties 
that traversed the main river valleys, a few hundred 
miles of reflection seismograph lines have been run 
from the Brooks Range foothills to the Arctic coast, 
one 6000-ft well has been drilled on the Umiat 
structure, a shallow core test that yielded a little 
oil has been drilled on the same structure, and 
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two wells have set surface casing and are drilling 
and coring ahead. One is situated about 6 miles 
from Umiat No. 1 on another part of that structure 
and the second is to test the Cape Simpson structure 
in the vicinity of oil seeps known to the Eskimos 
and utilized by them for fuel for many years. This 
was possible only because they are using modern 
geophysical instruments, core test rigs, and heavy 
duty rotary drilling rigs. 

The flying magnetometer developed as a sub- 
marine detector during the recent war has been used 
to prepare a complete magnetic map of the reserve, 
and a flying gravitymeter party is being used at the 
present time to make a rapid reconnaisance of parts 
of the area. This is one of the first gravitymeter 
crews to be transferred from station to station by 
air, and certainly the first such party to utilize a 
plane equipped with skis. The plane is now equipped 
with pontoons for “summertime” landings on the 
many ice-free lakes that dot the Arctic coastal plain. 


All the oil exploration activities in this “Top of 
the World” reserve are given an adequate amount 
of what the Navy calls “logistic support.” This is 
another name for the fuel, equipment, food, shelter, 
and supplies needed to begin and maintain the 
operations from year to year until oil is found in 
quantities large enough to warrant a development 
campaign and a pipe line outlet, or the operation 
is written off as a chapter in the book of “Arctic 
Experience.” 


It is to the credit of the U. S. government, the Navy, 
the contractors, the consultants, and all who are en- 
gaged in this tremendous undertaking in the frozen 
wasteland of northern Alaska, that the operations 
are being carried out so systematically and _thor- 
oughly, and with such business-like prudence. All 
the operations are directed by a committee that in- 
cludes several well known practical oil men and all 
the expenditures of time, money, and effort are kept 
at the minimum that is consistent with the big task 
of trying to find oil or gas in this strategically impor- 
tant area at the polar crossroads in the shortest pos- 
sible time. 


The discovery of commercial quantities of oil in 
this otherwise useless part of the world would be 
a glowing tribute to the foresight and perseverance 
of all those who have struggled to make the dream 
of Arctic oil fields come true.—K. M. F. 

Epitor’s Note: Several articles describing the methods and equip- 


ment used in petroleum exploration and drilling in Northern Alaska 
will be presented in subsequent issues of The Petroleum Engineer. 
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SHOE JOINT 
RANGE TWO AIPE aprPROXx. 29 FT. LONG 
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THE DIAMETER OF THE GAUGE 
oe — - —f— NR BAND AROUND THE CENTRA- 
) LIZER SPRINGS SHOULD BE 1" 
— ; == — LESS THAN THE DIAMETER OF 
== THE HOLE. THUS, WHEN THE 
; BAND IS REMOVED, THE 
=o —— =o ee Sy) SPRINGS WILL EXPAND ABOUT 
9 eee 3/4" AND THE BELLY OF THE 
- 7 +. 8'——++-— 6° +4 be $2424 CENTRALIZER WILL BE A 
= . . FRACTION SMALLER THAN THE 
= : oe + . — HOLE - AN IDEAL GONDITION. 
SHOE JOINT 
NOTE: SCRATCHER 
SCRATCHER 


FREE TO SLIDE 
BETWEEN LUGS. 









NOT WELDED. 


NOTE: 
y if —— _— = ‘i BOTTOM END OF CENTRALIZER !S SPOT 

















WELDED TO PIPE FIRST,WITH 3 WELOS 
APPROX. 2%'' LONG EQUALLY SPACED ABOUT 
CIRCUM. OF PIPE. THE HORSESHOE LUGS 
3-4''WIRE LUGS ONE. ARE THEN INSERTED IN SLOTS IN TOP COLLAR 
OF CENTRALIZER AND ARE WELDED TO 
ALLY 
pon gay ——” PIPE ON INSIDE OF LUGS ONLY. 


PIPE AND 2 FEET APART LENGTHWISE REMOVE GAUGE BAND AFTER WELDING. 
All measurements are approximate, and calculations 


are from the shoe joint which is equipped first. 
For Range Three Pipe: 




















For Range Two Pipe: 
@ 6 scratchers and 1 centralizer on shoe joint, as shown. 


© 6 scratchers and 1 centralizer on shoe joint, as shown. 
° 


Next joint above, 3 scratchers and 1 centralizer — this centralizer 


° nt © Next joint above shoe joint, 2 scratchers and 1 centralizer as illustrated, 
approximately 60 ft. above one on shoe joint. an 
e , 
© All succeeding centralizers approximately 90 ft. apart, with one on ‘ —— contralizers approximately 90 #1. epert, with @ centrel- 
the last joint above scratchers. izer on the last joint above scratchers. 
@ Each joint above the shoe joint is equipped with 3 scratchers spaced © Each joint above the shoe joint is equipped with 2 scratchers. All 
approximately 15 ft. apart. : 


scratchers are spaced approximately 15 ft. apart. 
For best results, 


reversible scratchers and spiral centralizers should be run throughout the cement fill. 
A Weatherford Engineer in your area is ready at all times to assist you with your cementing problems. 


A collect telephone call, LD 1, Weatherford, Texas, will summon him to your job in quick order. 


CORT TANT WEATHERFORD SPRING COMPANY 


Mant wctu 
Bakersfield, Caiif. Manufactur 
Telephone 4-4324 WEATHERFORD. TEXAS 





Telephones 257 and LD } 
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WASHINGTON—The petroleum industry is closer to fed- 
eral control now than ever before. Fortunately, there is no Ickes 
in the Cabinet to spark the explosive atmosphere. But it could 
come from spontaneous combustion, if widespread oil shortages 
develop. 

The courts are ready to uphold federal oil control. National 
defense requires it, some military leaders believe. Many in 
Congress would go for it now. But there is no public demand, 
as yet. And that is the essential ingredient. 

Despite “oil shortage” predictions by many government 
officials, the people still are not persuaded that the industry will 
not come through as it did every time during the war. They can 
still have their fuel oil tanks filled on a few hours’ notice and 
they can buy gasoline at nearly every crossroads. But if that 
situation changes materially, watch out. 

So, the matter hangs in balance while the industry strains 
every muscle to meet demands. 


e 

Meanwhile, two recent decisions indicate that the Supreme 
Court now would hold that national defense or public interest 
is enough to justify federal regulation of the petroleum industry 
from the. well to the filling station. 

Congress probably will pass the Moore-Rizley Bill to curb 
the Federal Power Commission, thus remedying the situation 
brought about by the high court’s decision in the Interstate Gas 
Case. This bill would specifically bar the FPC from regulating 
the production, gathering, or processing of natural gas whether 
it was by an independent operator or an interstate gas company. 
It is significant that the rallying cry for consumer states to 
support this measure was that it would help prevent a gas 
shortage. (But its passage would not change the court’s view 
that the FPC could exercise such powers, Congress willing.) 

The most imminent threat of federal encroachment, how- 
ever, grows out of the Tidelands Case. 

Upholding federal ownership of oil lands below low tide off 
California, the court’s decision was so sweeping as to apply to 
all coastal states, Texas included. And the basis was so broad 
as to imply that Congress has the power to regulate the 
petroleum industry. 

® 


Interior Department officials had a draft of legislation ready 
“just in case” the court’s decision went their way. But they got 
much more than they had dared hope for. So, they got busy 
on a comprehensive proposal to regulate oil and gas leasing of 
all offshore submerged lands. But they decided against pushing 
it this year unless Congress comes back in the fall, as many 
expect. Instead, federal officials probably will ask the court to 
include in its decree a stipulation with California that produc- 
tion be continued under terms of state leases with the royalties 
paid into an escrow fund pending enactment of legislation. 

Interior’s proposed legislation is expected to include pro- 
visions ,that neither the state nor its lessees be required to 
account for back royalties, that state leases be converted to 
federal leases on the same terms and that Interior be authorized 
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to draw up rules and 
submerged lands. 

The bill by Interior may be. “baited” to win support from 
non-oil states and others favoring the quitclaim resolution, 


regulations for federal] leasing of other 





‘’ now pending in Congress, which would overturn the court’s 
b: decision and give title to the states. It might specifically exempt 


land-locked waters and confirm state ownership of harbor im- 
provements, etc. Or Interior might go even further and propose 
quitclaiming the submerged lands to the states except for the 
mineral rights. 


Such legislation may also set aside some of the submerged 
lands as naval petroleum reserves. (Attorney General Clark 
suggested this possibility in his argument before the Supreme 
Court.) For years, the Navy has been waiting for an opportunity 
to claim these submerged lands as reserves. Now, the stage is 
set, particularly with the military having difficulties in obtain- 
ing enough oil to meet its peacetime requirements. 


In the long-run, however, it will be the public’s reaction that 
will determine how far Interior (and the Navy) gets with this 
legislative program. 

How quickly Congress can—and does—act when the public 
is aroused on an oil issue was demonstrated in the matter of 
restoring oil export controls after nationwide publicity was 
given to the loading of Russian tankers at California ports 
which, in comparison with total demand, represented only a 


thimble-full of oil. 
 ) 


There had been some newspaper stories quoting Interior 
Secretary Krug and others as forecasting an oil shortage this 
summer and winter. But, with plenty of oil now, these predic- 
tions didn’t make much of a dent. After the Russian tanker 
story, newspaper editorials tied the two items together. It 
caused a furor on Capitol Hill. The military was quick to 
capitalize on the situation. For the first time, the Navy let 
loose a blast, publicly, at the industry’s “failure” to meet mili- 
tary oil needs. While the Russian tankers were loading Calli- 
fornia oil, it was announced that the U. S. Navy’s need was so 
desperate that the Navy was sending its own tankers to Middle 
East refineries to bring back fuel oil to the East Coast for use 
by the Atlantic Fleet. Navy Secretary Forrestal hit the head- 
lines with the statement that the United States was “close to 
being a ‘have-no’ nation in oil.” 

So, the situation is like a gasoline-soaked tinder box. The 
spark might be struck, if oil shortages are widespread. Also, 
remember that 1948 is a presidential year. (We may suddenly 
find the international situation bringing on the declaration of 
an “emergency” from which it would be claimed, we could be 
rescued only by the re-election of President Truman.) 


s 

There is a ray of hope, however, in reports that refinery 
capacity is several hundred thousand barrels above daily crude 
runs and that crude oil is available, so that if transportation 
and distribution facilities can bridge the gap, we will get by. 

Industry leaders (except some on the West Coast) believe 
that it is possible to avoid widespread shortages and without 
resorting to some kind of “industry-wide coordination” which 
would require antitrust law clearance by the Department of 
Justice. Company after company has announced its own plans 
for equitably distributing its available supplies of products. 
National Petroleum Council, working with Interior’s Oil and 
Gas Division, can provide the vehicle for any cooperation that 
might be needed, they believe. 

Some leaders of the West Coast industry had suggested to the 
War Department earlier that the Army should go to bat with 
the Department of Justice for approval of a program for co- 
ordination so that all types of demands could be met. Army 
officers made a move in that direction and found the DJ was 
willing—then, on orders from Undersecretary of War Royal. 
they backed away from the idea. 
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By H. J. STRUTH,* 
Petroleum Economist 





NO OIL SHORTAGE. Facts offer no evidence to support 
talks of an oil shortage. While demand in the first half of this 
year was the greatest on record for the oil industry, supplies 
of crude and products have been maintained in remarkably 
close conformity with requirements. Demand for all oils this 
year has been at the rate of 5,800,000 bbl daily, while supply 
averaged 5,742,000 bbl daily. Stocks were reduced 58,000 
ob! daily, but additions in 1946 amounted to 119,000 bbl 
daily. Stocks of all oils are 16,575,000 bbl above this time 
last year. 

*Editor The Petroleum Data Book 


SUPPLY-DEMAND FIGURES. Demand for all oils, includ- 
ing exports, in the first half of 1947 was 10 per cent above 
1946 and 4 per cent above the war demand in the first half 
of 1945. The 1947 half-year demand of 5,800,000 bbl daily 
compares with 5,270,000 bbl in 1946 and 5,575,000 bbl in 
1945. Supply in the first half of this year included crude pro- 
duction of 4,918,000 bbl daily, natural gasoline 355,000 bbl 
and imports of crude and products of 469,000 bbl daily. 
Total supply this year of 5,742,000 bbl daily compares with 
5,361,000 bbl in 1946 and 5,421,000 bbl in 1945. 
SURPLUS CRUDE SUPPLY. Crude oil supply in the first half 
of this year was 5,178,00 bbl daily, while demand, including 
exports, averaged 5,113,000 bbl daily. This represents a sur- 
plus of 65,000 bbl daily. In 1946, the half-year supply was 
4,918,000 bbl daily, while demand averaged 4,891,000 bbl, 
creating a surplus of 27,000 bbl daily. Crude oil imports 
averaged 269,000 bbl daily in the first half of 1947, com- 
pared with 233,000 bbl in 1946. Crude stocks are 14,739,- 
000 bbl above last year. 

OUTLOOK. Demand is expected to show further gains in 
the third quarter of the year. Supplies of crude to meet an 


even greater demand are available in several important do- 


mestic areas, which have not reached maximum efficient 
production rates. West Texas is a notable example. Imports 
are likely to grow in volume and will serve to offset heavier 
foreign shipments. Shortages need not be experienced, un- 
less they are created by lack of transportation facilities. 
Shortage talk appears decidedly premature in the case of oil. 





Comparative Statistics, June, 1947 


All figures are computed on a Bureau of Mines’ Basis* 











Economic Position of U. S. Petroleum Industry 
Six Months Ending June 30, 1947 












































Per cent or 
June | Ma June |Thisyear|Last year| Per cent ee oe normal 
1947(p) | 1947(p) | 1946 | to date | to date | change Drilling*** (wells completed).............. 15,385 13,872 90 
Wells drilling.............. 4,500| 4,150} 3,610} 4,500; 3,610 +25 | Bt ane ae sr gad Seen ton thar . 
— Stocks (crude and refined)................- 
Total wells drilled§......... 2,744) 2,440] 2,502] 14,721| 13,092) +6 | proce omiy rete Te So = 
Development wells......... 2,277 2,071 2,211) 12,440) 11,915) + 4 
— ietetiieenasesatabaneeine: 1413} 1323] 1/366] 7:752| 7,395] + 5 Current Crude Oil Prices 
RIS ree 265 248 235 1,486 1,263} +18 Louisiana....... $1.92 | Basic crude prices 
Sees. 599 500 610} 3,202} 3,257; — 2 U. S. average. . .$1.94 | Arkansas....... 1.73 klahoma-Kansas (36 gr.).... $1.87 
Per cent dry............. 26.3 24.1 27.6 25.7 27.3} — 1.6 a. Rane cca He New Mexico. ... 2 ——— Coast (36 gr.)..... 2.07 
alifornia ..... . ississippl..... Ee 1.9. 
Wildcat wells.............. 467 378 381] 2,281] + -2,017/ +13 klahoma...... 1.93 | Illinois......... West Texas (36 gr.).......... 1.74 
; ore eee a = = = .- +8 Kansas........ 1.92 | Other states.... 2.55 om —— i gr.).. yo 
i aaaawisiee sas musieaeke ennsylvania, RR 30 
a 380| 296 327] -~—«1,856| 1,669} +11 : 
Per cent dry.........+.+- 81.4, 78.3) 85.8} 81.41 82.7} —1.3 Drilling and Production Statistics by States 
Crude supply®............. 160,535] 163,000] 153,770] 937,162] 890,122} + 5 June | May | June |Thisyear|Last year| Per cent 
Daily + prota kosous 5,351] 5,258] 5,126] 5,178] 4,918 1947(p) | 1947(p) |_ 1946 | to date | to date | change 
Total wells drilled§......... 2,744| 2,449) 2,592| + 14,721| 13,932 6 
Crude demandf............ 162,900/ 160,335) 152,214) 925,375) 885,320; +5 | Texas. ..........0c.000s 745| 704! ~=S«686| —«4,148) 3,963 xis 
Daily average............ 5,430 5,172 5,074 5,113 4,891 California id ACTELION 15 163 160 978 a1 } +i 
Crude stocks............... 242,800] 245,165| 228,061] 242,800] 228,061! + 6 aa eichie eS PRE IN 197 207 158] 1196 ’962| +24 
Days supply er 45 47 45 45 45 Lesisions Me Ss see pa ae . = 9 621 63s 7 
Natural gasoline production..}| 11,100) 10,924 9,351] 64,165) 56,019) +15 New a epee rns 49 34 35 258 188] +37 
Daily AVETAZGE.... 22-00% 370 352 312 355 309 ae ee R R a 335 ; iss +79 
: —j 
Motor fuel production. ..... 69,670] 66,670] 64,345] 392,804] 370,213] + 6 ’ 
Daily average........... 2322] 2151] 21145) 2,170} 2,045 819/__708)__ 993) _4,263)_4,818)_—12 
467 378 381| 2,281/ 2,017) +13 
Gasoline yield, per cent..... 39.8} 39.0] 39.1] 39.5} 38.3} + 1.2 168 138 161 835 784) +7 
1 110} +5 
Motor fuel demandt........ 74,140| 72,850} 66,081] 395,380) 372,826) + 6 70 50 36 400 210 1 
Daily average............ 2,471 2,350 2,203 2,184 2,060 ~ = a rb bee Sy 
Motor fuel stocks*.......... 86,900} 91,370} 91,069) 86,900) 91,069) — 5 6 8 5 29 18 Te 
ee ee 35 39 41 35 41 Rs ! 2 a 28 re 
Fuel oil production......... 61,130] 61,390} 59,889] 359,993] 364,705) — 1 61 31 45 189 228 = 
Daily average............ 2,038 1,9 1,996 1,989 2,015 50 56 71 292 347| —16 
Fuel oil demandt........... 59,480} 63,000] 58,814) 432,133| 391,516] +10 Crude oil production... ..- 5,117) __5,026) __4,896]_4,918) __—4,684)_ + 5 
Daily average............ 1,983} 2,032 1,960} 2,387) 2,168 oun icaneeb spe ssesaernee 2,293 a 2,224; 2,146) 2 poe Tt : 
SRE RT eee 
Fuel oil stocks............. 85,000] 76,000] 80,316] 85,000} 80,316] + 6 Oklahoma................. 388 388 370 379 3741 +1 
DANS CUDDY .. sos iccceens 43 37 41 43 41 —— ee ee = = = po = ts 
Ds «.0:1:ebebeendsn ses 
Refinery still runs.......... 153,750] 152,180} 145,069] 879,110] 848,424) + 4 ETRE 82 81 77 81 77| +5 
Daily average............ 5,125 4,909] 4,836 4,857 4,687 New Mexico 108 = - = fe iJ 
All refined stocks........... 253,730) 245,200] 251,894] 253,730} 251,894) + 1 186 184 207 188 208} —10 
Daya supply............. 45 45 49 45 49 321 322 334 320 319 0 






























































tTotal demand, including exports. **Price 1926 (Index 100). 





*Unless otherwise stated all figures represent thousands of barrels. ***Does not include input wells. (p) Preliminary. 
“Includes finished and natural gasoline. 


‘ Preliminary estimates based upon data furnished by American Petroleum Institute, U. S. Bureau of Mines, State Agencies, and other official sources 


®Includes domestic production and imports. 
§Includes service wells. q Revised. 
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@ SAY OIL SUPPLIES AMPLE. Oil industry leaders have ex- 
pressed confidence that overall needs for gasoline, fuel oil, and 
other petroleum products can be met although temporary short- 
ages may develop in certain areas because of transportation 
difficulties. 

“There is no overall shortage of oil or its products,” Walter 
S. Hallanan, chairman of the National Petroleum Council, told 
delegates to the summer meeting of the marketing division of 
the American Petroleum Institute of Minneapolis, Minnesota. 

“We have the oil at the wells and we have sufficient refining 
capacity to turn out the products—the real problem is to get 
the products where the consumer wants them. We have every 
reason to believe that this demand can be met adequately if it 
were not for transportation bottlenecks that arise from inability 
to have sufficient basic steel materials to meet this vastly in- 
creased demand.” 

Hallanan agreed with Eugene Holman, president of Standard 
Oil Company of New Jersey, and B. L. Majewski of the Deep 
Rock Oil Company, that the problem was one for the industry 
to solve and that it would be solved without industrywide co- 
ordination, government control, or relaxation of antitrust laws. 


@ $4,000,000,000 INDUSTRY PROSRAM. William R. Boyd, Jr., 
president of the American Petroleum Institute, has outlined a 
$4,000,000,000 expansion plan that the oil industry will carry 
into effect before the end of 1948. 

An outlay of this magnitude will represent more than 22 per 
cent of the total investment of about $18,000,000,000 in the oil 
industry, Boyd said. 

The projected investment is based on a survey of a number 
of companies that, among themselves, have actually budgeted 
outlays totaling more than $3,000,000,000, 

Four main divisions of the industry will receive the benefit of 
this spending. Some $2,000,000,000 is earmarked for produc- 
tion, including exploration and acquisition of prospective oil- 
bearing lands. 

Slightly more than $1,000,000;000 will be used to expand re- 
fining capacities. Another $440,000,000 will be spent on pipe 
lines and transportation; $480,000,000 has been set aside for 
marketing. 

Boyd said considerable sums would be expended on progres- 
sive research, including work on processing natural gas and 
coal into petroleum products. Funds for this enterprise will 
come from earnings put back into the business. 

He said the expansion was necessary because of the tremend- 
ous increase in demand everywhere for petroleum products. 

A relentless search for new oil reserves is under way and this 


year the industry will drill approximately 35,000 new wells, he 
idded. 


@ OIL COMPACT EXTENDED. The Senate on July 7 passed un- 
animously the Glen D. Johnson b'll extending the Interstate Oil 
Compact for another fuur years. The bill now goes to the Presi- 
dent for signature. 

This was the second four-year extension of the compact. The 
compact now has 19 member states and one associate member 
state, representing 80 per cent of the oil production and 90 per 
cent of the gas production of the nation. 
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@ FRENCH DRILLING PROGRAM. The drilling of approxi- 
mately 3,000,000 meters and the expenditure of 40,000,000,000 
francs will comprise part of a 10-year-old prospecting program 
for continental France and all overseas territories, it has been 
announced by the French fuel commission for the Monnet plan. 
This program will involve prospecting one-third of all the sedi- 
mentary strata of the French union. 

In metropolitan France, under an immediate program, 60,000 
kilometers are to be drilled and prospected; in North Africa, 
130,000 km; in Madagascar, Cameroons, and New Caledonia, 
60,000 km, and in Gabun, 50,000. The program also calls for 
geological and geophysical research in a 100,000 km area in 
metropolitan France and 60,000 km in northern Africa. 

Under the longer-range program, the Monnet plan calls for 
100,000 km of exploratory drilling in metropolitan France at a 
cost of 4,000,000,000 francs, requiring six years, with 280,000 
meters drilled and ten drilling rigs in operation. 


@ ASKS UN REGULATION MIDDLE EAST OIL. The Interna- 
tional Co-operative Alliance has placed before the United 
Nations a proposal for UN regulation of the oil fields of the 
Middle East. 

An official of the alliance, which represents cooperatives in 
39 nations, including all the big powers, said the plan contem- 
plated eventual UN regulation of all the oil deposits in the 
world. 

As a specialized agency officially attached to the UN, the 
alliance placed the proposal on the docket of the forthcoming 
summer session of the 18-nation economic and social council. 

UN regulation of the rich oil deposits, the official added, 
would lessen East-West tension over competing requirements 
for oil and speed development of the vast petroleum fields still 
untouched in such places as Iran, Iraq, and Saudi Arabia, the 
co-operative body asserts. 

The co-operative group, whose strongest membership is in the 
United States, Britain, and Sweden, said the UN oil commission 
should operate as an affiliate of the economic and social council 
and possess power to: 

1. Plan and enforce petroleum conservation measures. 2. 
Give every government, large or small, the right to buy oil from 
the Middle East deposits on an equal basis. 3. Bar discrimina- 
tion according to types of buyers—governments, private corpo- 
rations, or co-operatives. 4. Prohibit price purchasers or par- 
ticular governments. 5. Sit as a tribunal to rule on complaints 
from governments, oil field leases, or purchasers of oil. 


@ RADIO IN EXPLORATION. More than 500 geological radio 
stations, many operating in Texas, are probing for the oil supply 
of the future. 

The Federal Communications Commission said recently that 
pragjically all the presently licensed geological stations are 
operated by oil companies and geophysical exploration interests. 

These stations search out oil traps from the underlying strata 
of the earth. They are also used in the Gulf of Mexico to find 
submerged salt domes that might contain oil. 

Since 1935 the number of the geological radio stations has 
increased from 131 to more than 500. The radio channels for 
this service have been increased from 9 to 49. 

The FCC also recently authorized a geophysical exploration 
company to experiment with radar to search Gulf tidelands. 


@ RESUME OIL EXPORT CONTROL. The Office of International 
Trade of the U. S. Department of Commerce made the following 
formal announcement confirming that effective June 30 export 
licenses are again required for the shipment to all foreign desti- 
nations except Canada of the following petroleum products: All 
motor fuels including gasoline and aviation gasoline, kerosine, 
gas oil and distillate fuel oil, residual fuel oil, and blending 
agents of petroleum origin. 

“Export control is necessary if the limited domestic supply 
is to be protected and United States petroleum exports are to be 
used most effectively and efficiently in the interest of world 
recovery. 

“Export control alone will not solve the domestic petroleum 
problem, for such shipments are normally less than 10 per cent 
of production and some exports will have to continue. The insti- 
tution of these controls does not reduce the necessity for the 
adoption by the American public of all possible conservation 
measures in the use of petroleum products.” 
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Exploration weils that have found production. 


@ KANSAS. Alva Billings & Asso., 3 Dumler, NW SW NE, 24- 
\4-14w, Hall-Gurney pool, Ellis. New pay from Admire at 1995 
ft. 25 BOPD* with gas pending potential. 

Isern Bros. & Keyes’ Drlg, 1 Marshall, NW NW NW, 25-11- 
i8w, Ellis. 25 BOPD pending potential from Arbuckle at 3618- 
24 ft. 

Darby & Bothwell 1 Schermer NE NE NW, 4-12-18w, Ellis. 
25 BOPD pending potential, Lansing-Kansas City 3337-427 ft. 

Westgate-Greenland 1 Robinson, NW NW SE, 31-17-lw, Mc- 
Pherson. Potential of 1717 BOPD from around 2675 ft. 

Howard Brunson & Ed Adair 1 Howard, NW NW SE, 15-22- 
13w, Stafford. Flowed 60 BOPH from Lansing at 3505-11 ft. 

Wilcox Oil, Bennett-Roberts Drlg & Francis O & G, 1 Rush, 
NW NE NE, 9-6-22w, Graham. Flowed 408 BOPD 3655-65 ft. 

Solar 1 Tammen SW SW SW 24-19-l6w, Rush. Flowed 5 
BOPH from Arbuckle at 3661-66 ft. 

Keyes Drlig 1 Marshall, NW NW NW 25-11-18w, Ellis. Swb 
30 BOPH from Arbuckle. 

Kansas-Nebraska Natural Gas 1 Unruk NW NW NW 16-20- 
15w, Barton. 10,200 MCF gas daily from Arbuckle. 

Great Lakes Carbon 1 Dirks SW SW SW 16-18-18w, Rush. 
Swb 29 BOPH from Arbuckle at 3836-61 ft. 

@ OKLAHOMA. Sohio 1 Howard, SE SE NW, 17-1n-2w, Gar- 
vin. Flowed 28 BOPH from lower McLish at 10550-818 ft. 

Cities Service & Asso. 1-B J. W. Owens, Crockett. Flowing 
potential 597 B 37.5° oil. 

Davon 1 Tautfast, NE SW NW, 32-24n-le, Noble. 150 BOPD, 
14° and 2-3 MMCF gas from Bartlesville at 4305-70 ft. 

Deardorf 1 Aldridge, NW NE NW, 22-8n-8e, Seminole. New 
pay from Cromwell at 3196-98 ft. Est. 200 BOPD. 

Globe, Vickers & Sunray 1 Carr Comm. NW NE SE 29-3-2w, 
Garvin. Flowed 23 BPH 40° oil for 8 hr from Bromide. 

Derby 1 Wiegel NE NE SE 2-21n-2w Noble. Flowed 475 B 
12° oil in 15 hr from second Wilcox at 5133-39 ft. 

Carter 1 R. B. Harrison C SW NE 25-5n-4w, McClain. New 
pay. DST flowed 15 BOPH from 8060-90 ft. 

Mid-Continent 8 Terry SE SE SW 20-12n-7e, Garden Grove 
field, Okfuskee. New sand. Flowed 45 BOPH. Lower Wewoka 
2566-625. 

Stauffer 1 Hall NE NE SE 9-25n-7w, Grant. Flowing 1500 
MCF gas and 25-30 BOPD 48° from Oswego at 5100-200 ft. 

Deep Fork Drlg 1 Callahan SW NW NW 19-12n-10e, Okfus- 
kee. 10 MMCF gas from Cromwell at 3180-219 ft. 

Ned Biffle 1 Pharoah NW NW NW 15-3n-2w, Garvin. Flowed 
121 B oil in 12 hr from Pharoah at 5563-71 ft. 

@ ARKANSAS. Atterbury-Caples-Coker and Martin well in 
Francis. Oil strike at 2243 ft. 

McAlester A-1 Cap Lee C NE SW 24-17s-24w, Lafayette. 
Flowed 110 BOPD 48.8° from Smackover at 9044-50 ft. 

@ NEBRASKA. T. W. W. Drig 1 Lewis, SW SE, 30-1n-18e, Rich- 
ardson. Show of oil from Hunton at 2400 ft. Non-commercial. 

*BOPD—Barrels oil per day. 


BOPH—Barrels oil per hour. 
PST—Drillstem test. 
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@ TEXAS. Cities Service, Plymouth and Humble 1-B Owens, 
C SW NW, Sec 6, H&OB sur, Crockett. Potential of 597 BOPD 
37.5° from Wolf Camp at 5670-75 ft. 

Lone Star 1 Ritchey, Grooms sur, Houston. Flowed 119 BOPD 
39° from 5885 and below. 

Texas 27 J. G. Phillips, Brazoria. Deep production flowed 726 
B 30.8° oil from 6633-40 ft. 

Phillips 1 Bryant Edwards, B. Redding sur 45, Clay. Flowed 
147 B 55° oil in 614 hr from Bend at 6118-38 ft. 

Skinner & Eddy et al 1-B So. Texas Syndicate, E. M. Beal sur 
28, McMullen. DST 100 ft oil from Queen City, 2286-93 ft. 

Santa Clara 1-C J. F. Weldir, J. Poitevent sur 221, Duval. 
Flowed 105 BOPD 25° from 3273-77 ft. 

Sunray 1-C C. T. Hewitt, So. Haldeman field, Jim Wells. New 
pay flowing potential 216 BOPD 45.7° from 5150-55 ft. 

L. T. Burns 1-C Campbell TE&L sur, Young. Flowed 156.37 
B 43° oil in 16 hr from Caddo at 4464-76 ft. 

Sun 2 Luther-Moore Lbr, Orange. Flowed 179 BOPD 34.1° 
from 6589-601 ft. New deep pay for Orange field. 

J. H. Snowden 1 Bailes unit BBB-C sur, Throckmorton. 
Flowed 100 BOPH from Caddo at 4225-43 ft. 

Stanolind 1 Slaughter, White sur, Harrison. Gas and 200 ft 
oil at 6390-418 ft and 170 ft gas at 6418-75 ft. 

Southern Minerals 1 McGloin, San Patricio. Flowing poten- 
tial 320 MMCF gas from 5955-61 ft. 

Ezell 1 R. M. Richburg, 36-D&DA, Comanche. Flowed 33.59 
BOPD, 42°, from 2720-30 ft. 

R. P. Phillips 1 Shannon Estate, C NW NW, 24-Q-CC&SF, 
Ector. 32° Clear Fork sand. Pumped and flowed. 264 BOPD. 

Plymouth 3-12-A R. B. Cowden, Andector field, Ector. First 
Clear Fork production, 6200-85 ft. Potential 168 BOPD, 39°. 

Stanolind 3 Anderson, Elisha Hall sur, Matagorda. DST re- 
covered 4800 ft 36.8° oil from around 8000 ft. 

@ NEW MEXICO. Harvey E. Yates 1 State, C SE SW 32-18s- 
30e, Eddy. Bailed 23 B oil on 8 hr test from 3447-595. 

@ MISSISSIPPI. Union Sulphur 1 Parker, SE NE, 31-10n-10w. 
Jones. DST showed 120 ft 17° oil from Eutaw at 5448 ft. 

Gulf 1 L. L. Majors, 29-6n-1lw, Jones. 15 ft of 33° oil sand 
and gas at 12,542-557 ft. 

Davidor & Davidor 1 H. B. Carter, C SW SE SW 24-12s-4e. 
Chickasaw. Flowing gas from around 2640 ft. 

@ MONTANA. Amick second test on Moser Dome anticline. 
Yellowstone. Pumping 120 BOPD 22° from Moser at 1011 ft. 

@ WYOMING. California & Phillips 1 Christiana, NE NE SE. 
8-17n-77w, Seven Mile Structure, Albany. 940 ft oil DST. 

General 2 Badura, C NE NW. 7-57n-10lw, Badger Basin 
field, Park. New pay 9445-548 ft. DST 10 B 47.8° oil in 4 hr. 

Intermountain 1 Government, NE NE NE, 8-36n-62w, Old 
Woman Cr anticline. Niobrara. 3 MMCF gas Leo 1392-94 ft. 
@ INDIANA. H. E. Ledbetter & Ashland, 1 J. Elkins, NW SW 
NE, 12-1s-12w, Knox. 24 hr swh test 304 B oil Benoist 2156-67 ft. 

Ralph Halbert 1 Ayershire-Collier, SE SW, 30-2s-7w. Pike. 
Flowed 80 B oil in 3 hr from McClosky. 

@ LOUISIANA. Stanolind 1 George J. McManus, 20-15-14w. 
Cameron. Flowed 2390 MCF gas from 4480-88 ft. 

Sun 1 Louisiana Farm, 7-11s-9w, Calcasieu. Flowing oil from 
8970-78 ft. 

@ CALIFORNIA. Sunray 1 Los Flores, SE, 4-8n-33w, Santa 
Barhara. 314 BOPH 36.3° from Miocene chert at 4805-30 ft. 

Rothchild-Bender 8, 17-29s-2le, Sheep Springs area, Kern. 
Blowout and killed. Oceanic discovery. 

Shell 2 Dolley, 29-4s-12w. Los Angeles field, Los Angeles. 
Deep pay. Flowed 1200 B oil from Miocene at 10,030-410 ft. 

@ ILLINOIS. Victor Drig, T. V. Banks and C. E. Townsend, 1 
Olive Watkins et al, NE NW NE, 25-2s-le, Jefferson. DST of 
Benoist at 2030-36 ft showed 1850 ft gas and 527 ft oil. 

R. B. Martin Illinois and British American 1 Asa Higgins 
NW NW NW 36-2n-14w Wabash. 192 BOPD from McClosky 
at 2898-900 ft. 

Calvert-Willis-Fleming & Swann 1 Mason SE SE SE 10-4s-7e. 
Hamilton. Pumped 129 BO in 23 hr. Aux Vases, 3257-67 ft. 

Heldt Drlg 1 Endicott NW SW NE 28-3s-10e, White. Swb 80 
BOPD from Benoist at 2900-3005 ft. 

T. M. Conray 1 Keister SW SW NW 27-2n-lw, Shatluc pool. 
Clinton. New pay. DST 215 ft oil Paint Creek at 1425-40 ft. 

Wm. Bell 1 Fieber NE SE NE 31-2s-14w, Edwards. DST 
480 ft oil, Rosiclare at 3125-35 ft and McClosky at 3170-80 ft. 
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Unconsolidoted Sand 
(Magnified 20 times) 





band Trouble? > 


After Plastic Consolidation 


WANT TO AVOID FREQUENT, COSTLY WORK-OVER OPERATIONS... 
REPLACEMENT OF EQUIPMENT CUT OUT BY SAND... 


AND THE POSSIBILITY OF EARLY ABANDONMENT? 


Let Dowell CONSOLIDATE LOOSE SANDS WITH PLASTIC... 

































Dowell Plastic Service, using special Sand Consoli- 
dation Plastics, has opened a new approach to the 
problem of completing or reworking wells which 
tend to “sand up.”’ Many successful applications 
have been recorded in the difficult producing areas 
of the Gulf coast where other methods of controlling 
sand sloughing have failed, or provided only tem- 
porary improvement. 


The plastic used by Dowell in sand consolidation 
work is applied by squeeze techniques and is de- 
signed to bind together the sand grains in non- 
competent formations and leave sufficient perme- 
ability for normal production. It has saved wells! 


Dowell engineers are also expert in applying other 
plastics which have proved effective in controlling 
water-oil and gas-oil ratios, setting liners and cas- 
ing, correcting faulty cement jobs, isolation squeez- 
ing, and in bridging operations. In these services 
the plastics used set up as impervious solids. 


For information call the nearest Dowell station. 
Ask also about Selective Acidizing Service, Electric 
Pilot Services and Chemical Scale Removal Service 
for heat-exchange equipment. Products include: 
Jelflake, Paraffin Solvents, Bulk Inhibited Hydro- 
chlorie Acid. 









- GULF COAST EXAMPLE: 


During the first 218 days of operation a 4738-foot well sanded up four 
times while producing 16,000 barrels of oil for an average of 73 barrels per 
day. After an application of Sand Consolidation Plastic the well had a 
potential of 126 barrels of oil, no sand. At last check it had produced for 
104 consecutive days averaging 91 barrels per day without showing any sand. 


DOWELL INCORPORATED .« TULSA 3, OKLAHOMA 
Subsidiary of The Dow Chemical Company % 
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@ CITIES SERVICE GETS GO-AHEAD SIGNAL. Cities Service 
Gas Company has been given the green light by FPC to con- 
struct and operate facilities intended to meet increased demands 
throughout the company’s system, primarily in the Kansas City 
area. The facilities authorized will cost an estimated $23,698.- 
050. They will have the effect of increasing the Cities Service 
system sales capacity on days of peak demand by 237,000,000 
cu ft and represent the initial phase of a proposed 4-year con- 
struction program of the company, which would ultimately in- 
crease the system peak-day sales capacity by 360,000,000 cu ft. 

To provide additional sources of gas supply, the company has 
arranged for the purchase of gas underlying 300,000 acres in 
the Kansas-Hugoton field. 

The newly authorized facilities include approximately 404 
miles of 26-in. natural gas pipe line; a new compressor station 
of 17,600 hp, a dehydration plant and company camp in Grant 
County, Kansas; a 75-mile telephone line in Texas County, Okla- 
homa; 44.5 miles of 20-in. pipe line to replace a 16-in. line be- 
ginning in Kansas; a 1,200-hp compressor station in Leaven- 
worth County, Kansas, and an additional 250-hp compressor at 
the company’s Lyons, Kansas, compressor plant in Rico County. 
Kansas. 


@ NEW FACILITIES TO ALLOW FLEXIBILITY. Home Gas Com- 
pany, The Manufacturers Light and Heat Company, Cumber- 
land and Alleghany Gas Company and Natural Gas Company 
of West Virginia plan to construct and operate facilities to be 
used in the transportation and sale of natural gas in West 
Virginia, Ohio, Pennsylvania, New York, and Maryland. Over- 
all cost of the projects is estimated at $6,762,691. Main con- 
struction is a 130-mile, 14-in. transmission pipe line from a 
junction of the main line of Manufacturers at Coatesville, Penn- 
sylvania, to a point on Home’s line near Port Jervis, New York. 

The construction, rearrangement and acquisition of facilities 
has been proposed for the purpose of furthering the ability of 
the companies to meet their requirements on the entire system 
of the Pittsburgh Group by providing the means for transport- 
ing additional gas to existing customers in a more flexible and 
efficient manner than heretofore. 


@ UNITED GAS PLANS ADDITIONS. United Gas Pipe Line 
Company, Shreveport, Louisiana, has applied to FPC to con- 
struct pipe line facilities to augment the delivery capacity of 
its system to make more gas available for delivery in the Dallas 
area and deliver natural gas to Texas Eastern Transmission 
Corporation near Longview, Texas. The company estimated 
construction costs at $1,730,000. 


@ RANGELY TO SALT LAKE LINE IN PROSPECT. Plans to 
build a new pipe line at a cost of more than $5,000.000 from the 
Rangely oil field in Colorado to a point near Salt Lake City 
were announced in Salt Lake City by R. G. Follis, president 
of Standard of California. He said a subsidiary, to be known 
as the Salt Lake Pipe Line Company, has been organized to 
build and operate the line, which will run approximately 181 
miles through rugged Rocky Mountain terrain. Capacity of 
the line will be 25,000 bbl of crude daily. The pipe will be 
mostly 10-in. in diameter. Follis said rights of way are now be- 
ing acquired. Tentatively the route is planned to parallel the 
Uintah Mountains for most of the way. At Wolf Creek Pass, the 
line will cross a 9,480-ft summit, the highest point to be tra- 
versed by a major trunk line in the United States. 
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@ NEW COMPRESSOR STATIONS FOR INCH LINES. Texas 
Eastern Transmission Corporation will install four compressor 
stations on the Inch lines instead of three. Two of the four sta- 
tions are to be centrifugal blower type compressors of 7500 hp 
each and two other stations are to have reciprocating type com- 
pressors of 7000 hp and 6000 hp, respectively. The stations are 
designed to increase the delivery capacity of the Inch lines from 
approximately 140,000,000 cu ft to 265,000,000 cu ft of gas a 
day. Construction is expected to be completed before Novem- 
ber 1, 1947. 

Texas Eastern stated that it has been conducting investiga- 
tions to determine the feasibility of installing centrifugal blow- 
ers for the compression of gas in the lines as the blowers are less 
expensive than reciprocating type compressors, and has deter- 
mined that the use of centrifugal blowers on the lines is practi- 
cable and will compress the gas equally as efficiently as rec{pro- 
cating type compressors. Sufficient blowers for two stations 
can be secured in time to assist in alleviating the gas shortage. 
which will be critical in the 1947-48 winter period, the com- 
pany added. Total cost of the four stations authorized has been 
estimated at $3,000,000, as against $3,500,000 for three recipro- 
cating type compressor stations. 


@ EXPERIMENTAL COMPRESSOR STATION. Tennessee Gas 
and Transmission Company plans to construct near Morehead, 
Kentucky, a new experimental compressor station consisting 
of centrifugal compressors driven by induction electric motors. 
Construction of the station would be started immediately upon 
FPC authorization and completed by December 1, 1947, the 
company stated. 

In the new compressor station there would be installed one 
unit of three 3600 rpm centrifugal compressors in series, with 
each centrifugal compressor driven by a squirrel-cage induction 
electric motor. The capacity of the station would be approxi- 
mately 350,000,000 cu ft a day, requiring 5500 hp of compres- 
sion. Cost has been estimated at $477,000. 


@ SOUTHERN NATURAL GAS TO EXPAND. Southern Natural 
Gas Company has construction of facilities to increase its pipe 
line capacity by 39,000,000 cu ft daily. Present line capacity is 
255,000,000 cu ft. 

This construction includes installation of a total of 8000 hp 
in 4 existing.main line compressor stations, an aggregate of 
1814 miles of 20-in. and 22-in. loop line, and gas cooler, headers, 
valves and other appurtenances. 


@ TO DOUBLE LINE CAPACITY. Portland Pipe Line Corpora- 
tion, which pumps oil 236 miles from Portland, Maine, to Mon- 
treal over the White Mountains, will build a new 20-in. pipe 
line, doubling its present capacity, as soon as materials are ob- 
tainable, according to Frederick C. Schultz, president. The 
corporation is currently pumping 61,000 bbl a day over its 
present line. 

The line was built by Standard Oil Company, of New Jersey, 
in the war period and was sold in 1946 to four Canadian com- 
panies, British American Oil Company, Ltd.; Imperial Oil Com- 
pany, Ltd.; McColl Fontenac Oil Company, Ltd., and Shell Oil 
Company of Canada, Ltd. The line was originally constructed 
to circumvent the freezing of the St. Lawrence River in winter. 


@ VENEZUELAN LINE BEGINS OPERATION. Crude oil for re- 
fineries in the United States has begun flowing through the first 
section of a new pipe line from Guico field in eastern Venezuela, 
the Socony-Vacuum Oil Company, Inc., announced. The first 
section extends 40 miles from the Guico field to the line’s main 
camp, tank farm, and pumping station at Anaco. When entirely 
completed, the new pipe line will extend 103 miles from West 
Guico to a tanker-loading terminal on the Caribbean Ocean at 
Guanta. Final completion of the entire line is scheduled for 
about August 1, depending on arrivals of pipe and other ma- 
terials. Until the remainder of the 103-mile pipe line is com- 
pleted, the crude oil will be relayed at Anaco to the tanker- 
loading terminal by other existing pipe lines. 

Socony-Vacuum representatives said the firm’s new Guico- 
Guanta pipe line will be on the surface for its entire length with 
exception of several places where it crosses streams or goes 
through smal] towns. It will be 12-in. in diameter, with a capac- 
ity of 70,000 bbl per day and an operating pressure of 825 Ib. 
A telephone circuit will parallel the line, 
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From the early days when gasoline extraction compressors were 
belt-driven and 350 psi pressure was considered high up to 
the present modern gas engine-driven unit handling 6000 psi 
pressure with ease, Cook Metallic Packing has set the pace for 
each improvement in compressor packing design. 


As a result Cook Metallic Packing is today the universal standard 
of the industry for refinery — repressuring — recycling — and 
natural gas pumping compressors. 


Only Cook Packing can give you the benefits of nearly 60 years 
of continuous engineering, manufacturing, and metallurgical 
development. Only Cook Packing is manufactured complete from 
foundry to finished product under one roof. 


Make sure your new compressor comes Cook equipped—Specify 
by name. 


INCORPORATED 
LOUISVILLE KENTUCKY 





C. LEE COOK MANUFACTURING CO. 
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@ REFINING CAPACITY PASSES 512 MILLION. Petroleum re- 
fineries in the United States are now capable of handling 5,648,- 
000 bbl of crude oil per day, according to a report transmitted 
to the National Petroleum council by Dr. Robert E. Wilson, 
chairman of its committee on refining capacity. The latest sur- 
vey was conducted by Fred Van Covern, head of the American 
Petroleum Institute statistical department, with the coopera- 
tion of the Bureau of Mines. 

Since actual refinery runs have recently been averaging only 
about 5,130,000 bbl per day, or 91 per cent of this capacity, the 
report shows that refining capacity is not at present a bottle- 
neck in the supplying of petroleum products. It states further 
that 79,000 bbl of daily capacity is still shut down due to re- 
finery strikes, and that a total of more than 13,000,000 bbl of 
products could have been made between January 1 and June 15 
by the strike-bound refineries. 

tecent refinery runs are substantially in excess of the peak of 
the war years, the report points out. However, operation of re- 
fineries at 91 per cent of nationwide capacity does not, in the 
view of the committee, leave much of a factor of safety, espe- 
cially since much of the idle refinery capacity is poorly situated 
for transportation purposes or unable to handle the high- sul- 
phur crudes, which constitute the main additional supply avail- 
able today. . 

The report also summarizes the additional capacity which is 
expected to be completed each quarter between April 1, 1947, 
and June 30, 1948. This totals 267,000 bbl of daily crude-run- 
ning capacity, of which 54,700 was scheduled for completion 
prior to July 1. 


@ SKELLY PLANT FOR VELMA FIELD. Skelly Oil Company has 
announced plans for a natural gasoline and liquefied petroleum 
gas products plant in the Velma field of Stephens County, Okla- 
homa, which will process 25,000,000 cu ft of natural gas daily 
at the start and will yield 50,000 gal of natural gasoline and 
liquefied petroleum gas products a day initially. This output 
of products is expected to be increased to 100.000 gal daily soon 
after the plant starts in full operation. 

James Vaiden, vice president of Skelly, stated it is expected 
the plant will be completed and in operation by next summer, 
much depending, of course, on delivery of materials. He said 
products from the plant would be shipped by tank trucks as the 
nearest railroad is 20 miles from the plant site. A contract has 
been signed by Skelly and Oklahoma Natural Gas Company 
whereby Skelly will deliver a minimum of 15,000,000 cu ft of 
residue gas from the plant daily to Oklahoma Natural. 


@ OHIO OIL BEGINS MAJOR PROGRAM. A large program of 
new refining unit building is under way at The Ohio Oil Com- 
pany’s Robinson refinery, to enable the company to produce 
more and better products. Part of these units will replace older 
units which will be retired or utilized for other purposes, accord- 
ing to C. Z. Hardwick, vice president in charge of refining and 
marketing. 

The major process units include a new atmospheric-vacuum 
distillation (crude) unit, designed for processing 27,500 bbl 
per stream day; a fluid catalytic cracking unit for cracking 


re 


12,400 bbl per day; a UOP catalytic polymerization unit for 
1400 bbl of high octane number polymer per day. 

In addition two new boilers, each 120,000 lb steam per hour. 
and two new steam turbo-electric generators, each of 5000-kva 
capacity are being built. A large capacity of new storage is 
being installed, which includes 1,250,000-bb] capacity. A tetra- 
ethyl lead blending unit is going in, with a rated capacity of 
2000 gallons-per-minute of finished blend. 

All process engineering and design is being handled by Uni- 
versal Oi] Products Company of Chicago. Arthur G. McKee 
Company of Cleveland, Ohio, are the contractors for all process 
units. J. F. Pritchard and Company of Kansas City, are contrac- 
tors for all “outside” facilities including field piping, service 
building, pump houses, and miscellaneous items. Construction 
is well under way and the main units are expected to be com- 
pleted late in 1948. Storage facilities should be completed by 
mid-June, 1947, The new construction work is being handled 
by R. W. S. Musgrave, chief engineer. 


@ CASPER REFINERY INCREASES CAPACITY. Additions to 
The Texas Company’s Casper, Wyoming, refinery, involving 
several million dollars, are completed and should help, in some 
measure, to ease the current tight supply situation in the mid- 
west and northwest, according to M. Halpern, Texaco vice presi- 
dent in charge of refining. 

Six new units, all of the most moden design, include crude 
topping and vacuum distillation equipment, fluid catalytic 
cracking facilities, naphtha reformer, catalytic polymerization 
unit, and asphalt converters. In addition, present gasoline and 
light-oil treating facilities are expanded to handle the plant’s 
increased output. Crude oils from Colorado and Wyoming will 
be processed into gasoline, fuel oils, and asphalt. 


@ SHELL CHEMICAL TO MAKE HEXYLENE GLYCOL. Con- 
struction of facilities for the manufacture of hexylene glycol. 
an industrially important chemical derived from petroleum, is 
under way at the Houston, Texas, plant of Shell Chemical Cor- 
poration, according to B. M. Downey, plant manager. Full pro- 
duction is expected early in 1948 and will supply the rapidly 
increasing demand for this material, Downey said: This plant. 
being built by the M. W. Kellogg Company, is an addition to the 
$25,000,000 expansion program previously announced for Shell 
Chemical. 

At present the major uses of hexylene glycol are as a com- 
ponent of hydraulic brake fluids, in the manufacture of printing 
inks, and as a coupling agent or penetrant in textile processing. 
Other uses under investigation are as a component of engine 
cleaners, soluble oils, prespotting soaps, grinding aids, and ad- 
hesives. 


@ MORE WORK AT SOCONY PLANT. While Catalytic Con- 
struction Company crews have been at work on case repair and 
catalyst change at Socony’s East Chicago, Indiana, refinery. 
increased work has been planned. Catalytic Construction Com- 
pany, subsidiary of Houdry Process Corporation, will install 
a sewer system; alloy-line an existing tower; and do other main- 
tenance work in accordance with recent contract awards, it has 
been announced. 


@ DETROIT PLANT GOES ON STREAM. The fluid catalytic 
cracking unit in the Aurora Gasoline Company’s refinery at 
Detroit, designed and licensed by Universal Oil Products Com- 
pany, was brought on stream last month and has been running 
continuously since then. 

This unit is the first to be placed in operation embodying im- 
provements developed by Universal’s research, development and 
engineering staffs. These improvements include a single column 
reactor-regenerator structure which eliminates the structural 
steel needed to support the reactor-regenerator in earlier de- 
signs, thereby reducing cost of installation. 


@ VENEZUELAN UNITS SCHEDULED. Shell Company of Vene- 
zuela and the Creole Petroleum Corporation have just signed 
formal contracts with the Venezuelan government, obligating 
the companies to construct refineries at Puerto Cardon and 
Amuay Bay with a minimum crude capacity of 14,781,500 bbl 
annually, according to information released by the fuels and 
lubricants section, Office of International Trade, Department of 


Commerce. Creole’s plant must be in operation by April 13, 
1952, and Shell’s by August 14, 1950. 
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South Texas pipe line extension 


By FRANK H. LOVE, Managing Editor 


"Tennessee Gas and Transmission Com- Installing a river clamp preparatory to crossing an arroyo. Nor- 
pany expects soon to put into operation mally dry, these arroyos can be treacherous after a hard rain. 
a 99-mile extension to its pipe line sys- 
tem. This extension is from Agua Dulce, 

Texas, to the San 
| EXCLUSIVE | Salvador field in Hi- 

dalgo County, and 
will increase the company’s capacity by 
96,000,000 cu ft a day. The 16-in. pipe 
already is laid and backfilled. Valves 
are being installed and a dehydration 
plant is to be completed at Edinburg, 
before the line goes into operation, how- 
ever. 

The San Salvador extension is a part 
of Tennessee’s estimated $55,000,000 ex- 
pansion program, which includes 400 
miles of 26-in. main line loops and three 
new compressor stations. The latter. 
which are nearing completion, are at 
Victoria and Cleveland, Texas, and 
Natchitoches, Louisiana. 

The expansion program, when com- 
pleted, will increase the system’s ca- 
pacity approximately 40 per cent to 
381,000,000 cu ft a day, of which about 
100,000,000 cu ft a day is gas now be- 
ing flared in the South Texas oil fields. 
The company has contracts to purchase 
87,000,000 cu ft of gas a day now being 
flared in the Seeligson, Tom O’Connor, 
Heyser, and Katy fields. This will be a 
real contribution to the cause of con- 
servation. 
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lhe San Salvador extension originates 
the Pintas Dehydration Plant near 
ua Dulce in Nueces County and ex- 
tends southwest across the corner of 
Kleberg County to join Highway 281 
near Premont. From there is parallels 
Highway 281 past Falfurrias, Encino, 
id San Manuel, to terminate in the San 
Salvador field northeast of Edinburg. 
lhe topography of the country through 
ich the line was laid is flat. The soil 
mostly sandy clay with section of loose 
and. In most instances ditching was ac- 
ymplished with no great difficulty. In 
me areas, however, particularly on the 
2zmous King Ranch, shifting sand dunes 
proved bothersome. At times these sand 
lunes reached almost to the top branches 
f liveoak trees, as can be seen in one of 
accompanying pictures. The dunes 
used the ditching machines their only 
ouble, as the soil was easy to cut 
hrough and there were no rocky areas 
) necessitate blasting. Two ditching ma- 
hines were used on the job and the 
litch was cut to a depth of 48 in. and to 
width of 30 in. 

Electric weld line pipe was delivered 
by the manufacturer in 50-ft joints and 
n two weights. Pipe having 44-in. wall 
thickness weighed 42.05 lb per linear ft 
ind that of 3-in. wall thickness 62.58 
lb per ft. The stove-pipe method of lay- 
ing was employed, in preference to roll- 
welding, in keeping with what has be- 

yme rather generally accepted practice. 
The electric arc was used for welding 





Highway and railroad crossings were 
bored ip this manner, carrier pipe be- 
ing placed inside casing for protection. 
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Top branches of liveoak 
tree almost covered by 
shifting sand dune. Part 
of the right of way is 
through this type ter- 
rain, on the King Ranch. 
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Making a tie-in weld. The line was electric welded with the stove-pipe method 
of laying employed. On an average each welder made ten welds a day. 


Lowering-in on 16-in. San Salvador extension. This picture was taken two miles 
north of Encino, along Highway No. 281. The pipe was given a covering of 32 in. 
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rhe cleaning machine comes around a 
bend in what is known as the Horse Pas- 
ture. Next step coating and wrapping. 


Stringing pipe along the right of way. 
fopography of the country is mostly 
flat, which helped to speed the work. 
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the joints. One welding crew was suf- 
ficient for the work, this crew consisting 
of eight welders and machines. On an 
average each welder made ten welds a 
day, the footage of pipe laid in an 8-hr 
day being about 4200 ft. 

The line was coated with hot enamel 
over its entire length. Application was 
to a thickness of 1-in. with a traveling- 





type machine that also applied the wrap- 
per. 

Side-bends, over-bends, and sag-bends 
were made cold by a conventional wrin- 
kle-bending machine. 


Although the right-of-way of the lines 
crosses no rivers, a number of creek 
crossing were made. These were usually 
laid with river clamps installed on the 
pipe. Clamps were also used on arroyo 
crossings. Normally these arroyos are 
dry but can become quite treacherous 
during heavy rains, which sometimes de- 
velop into flash floods. In such instances 
clamps are essential to prevent the line 
pipe from becoming displaced and per- 
haps broken. An accompanying photo- 
graph shows a crew installing clamps 
on such an arroyo crossing. 

As is usual in construction of a pipe 
line, numerous railroad and highway 
crossings were made. These were bored 
beneath, as shown in one of the pictures, 
and the carrier pipe placed inside cas- 
ing. 

To assure tightness, the line was test- 
ed in 10-mile sections as constructed. In 
making these tests gas pressure of 1000 
psi was applied. 

Work began on the line January 16, 
1947, and laying was completed May 18, 
a total of 122 days. 

The San Salvador extension was con- 
tracted to Associated Contractors and 
Engineers of Houston, Texas.  & x 
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Hydrocarbon absorption and fractionation 
process design methods 


Part 3. Vaporization and Condensation 


WV aporization and condensation are 
unit operations of most importance in 
the fractional distillation process. Simul- 
taneous vaporization and condensation 

is the mechanism of 
| EXCLUSIVE | interphase transfer 

of components on 
each stage of the multistage fractiona- 
tion process. Partial condensation of 
overhead vapors provides reflux that does 
the internal plate-to-plate cooling. Par- 
tial vaporization of the bottoms liquid 
in the reboiler provides upflow vapor 
that does the internal plate-to-plate heat- 
ing. As the mechanism of interphase 
transfer, vaporization and condensation 
should be well understood and methods 
of calculating vaporization and conden- 
sation operations must be available as 
this is an essential part of fractionation 
process design. 

Vaporization is the change from the 
liquid to the vapor phase and condensa- 
tion is the reverse. These operations may 
occur in a batch or differential manner 
or they may occur continuously. The 
fluid involved may be a pure component 
or a mixture of components. Constant 
pressure vaporization of a pure compo- 
nent occurs at constant temperature and 
with an unchanging composition of 
vapor. Vaporization of a mixture at con- 
stant pressure, on the other hand, occurs 
with an increasing temperature and a 
changing vapor composition. This chang- 
ing composition during vaporization and 
condensation is the basis for distilla- 
tion. 

When a mixture of hydrocarbons is 
being vaporized the lower boiling (high- 
er vapor pressure) components exert a 
carrying effect on the heavier compo- 
nents. ‘Lhe vapor pressures and concen- 
trations of individual components all 
affect the vaporization or condensation 
operations. Under some conditions it is 
necessary to use fugacities instead of 
vapor pressures and total pressures. 
Where ideal solutions exist, fugacities 
obtained from gas compressibilities are 
satisfactory. 

Both theoretical and empirical meth- 
ods are employed in making vaporiza- 
tion and condensation calculations, the 
choice depending mostly upon whether 
a component analysis or breakdown is 
available for the mixture and also upon 
the conditions of the problem. The the- 
oretical component method uses equilib- 
rium phase distribution constants for 
each and every component present in the 
mixture, whereas the empirical method 
employs an analytical distillation of the 
mixture. In general, it can be said that 
the theoretical component technique of 
making vaporization and condensation 
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calculations is used for the lighter hy- 
drocarbons, and that the empirical pro- 
cedure is used for the heavier petroleum 
fractions. In the gasoline boiling range 
both methods are used, but not together. 
It is frequently necessary either to break 
down heavy fractions into hypothetical 
components for application of compo- 
nent method or to extend the empirical 
method to include lower boiling compo- 
nents also present. 

In this, the third article of the series, 
vaporization and condensation will be 
discussed. Calculation and correlation 
methods will be presented but no attempt 
will be made to present the necessary 
phase equilibria design tools as this is 
a thermodynamics subject. A few of 
the many references on this subject will 
be discussed. 

Although there are many published 
articles on phase equilibria in hydro- 
carbon systems, there are no widely ac- 
cepted methods that may be considered 
as “Standards.” This is unfortunate be- 
cause of the way phase equilibria cal- 
culations enter into the determination 
of plant design factors, such as plate 
efficiencies, etc. To a lesser degree there 
is a need for standard and accurate en- 
thalpy data on hydrocarbon mixtures. 
Fractionation design calculations are not 
as sensitive to inaccuracies in the heat 
balance calculations as they are to in- 
accuracies in the phase equilibrium cal- 
culations. 

Both batch and continuous vaporiza- 
tion are of interest, the former because 
of laboratory analyses and the latter be- 
cause of commercial continuous or flow 
process operations. Batch distillation 
will be discussed before the phase be- 
havior of hydrocarbon mixtures is taken 
up because laboratory distillations are 
involved in characterizing the mixtures. 

BATCH DISTILLATION 

Vaporization (and condensation) may 
be batch or continuous. In batch vapor- 
ization, the mixture to be distilled is put 
in a kettle, or still, heat applied and 
vapors removed as they are formed. 
During this vaporization the tempera- 
ture of the liquid in the kettle increases, 
and the concentration of the more vola- 
tile components in the vapors being re- 
moved decreases as the distillation pro- 
ceeds. This is the type of distillation 
used in laboratory analyses and in the 
early batch shell stills. By contrast, con- 
tinuous vaporization involves pumping 
the charge through a heater and vapor- 


izing continuously with the removal of 
the vapor and liquid streams at the 
rates they are formed so there is no ac- 
cumulation or depletion of material in 
the system. The composition of the 
vapor and liquid streams remains con- 
stant during continuous vaporization and 
condensation. The methods of making 
batch distillation calculations are dis- 
cussed below. 

The mechanism of batch distillation is 
differential, the temperature being in- 
creased gradually throughout the dis- 
tillation with a corresponding change in 
the composition of the vapor and a de- 
pletion of the liquid. An equation for 
differential vaporization is developed be- 
low for mixtures wherein the equilibrium 
constant of each component is independ- 
ent of composition, i.e. the laws of ideal 
solutions are valid. 

Let A, B, C, D, etc. represent the 
quantity of components present in the 
liquid phase at any time and let L= A-- 
B+ C+ D- etc. equal the total liquid 
present at any time. The compositions 
of each component in the liquid phase 
are given by 


A — B C i 
i. ? L. | ete. 
and the compositions of each component 
in the vapors, which are being with- 
drawn continuously during the distilla- 
tion, are given by the following differ- 
ential equations: 

_=—GA _—dB _=—o , 
7 a a 

alae sie Sea (12) 

From the definition of the equilibrium 
constant: 


XA ’ Xo = 


K, = 4, Rn wes =z 2S . ote, 
Xp Xo 
Combining the above three relations 


for each component gives the following: 


dA A dB B 


a aT 
dC 


So = Koti ete. ee (13) 


Equation 13 may be written: 


db_1dA_1gB_1dC oy 
LL K,A KS KC 

from which it follows that: 

dA K, dB 

omen 0 slo ge neti ae 
A K, B’ etc (15) 


where K,/Kg is the relative volatility 
aap. Integrating equation (15) gives: 


(16A) 
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Where the subscripts 1 and 2 refer to 
the concentration at two stages of the 
differentia] vaporization. Equation (16) 
is typical of many relations that exist 
for mixtures. Others may be written by 
inspection, as follows: 


B, C; 
rh ee es 1 
ln B, apo In C. ( 6B) 
A; C, 
ln Ap @a0 ln xi ( ) 


The above equations may be used to 
predict the composition of the undis- 
tilled liquid at any point in the dis- 
tillation, i.e. any per cent vaporized 
without knowing the temperature, which 
cannot be determined by these equa- 
tions. It is not necessary to know the 
temperature or pressure accurately to 
apply these equations because relative 
volatilities do not vary widely with 
changes in temperature or pressure. The 
following example illustrates the appli- 
cation of the above equations. 

Example 1. A liquid mixture contain- 
ing 2 mols of propane, 6 mols of butane, 
and 2 mols of pentane is boiled at a con- 
stant pressure of 50 psia until it is 25 
per cent vaporized on a molal basis. 
Find the composition of the remaining 
liquid. 

Solution. Assume an average tempera- 
ture and find phase equilibrium distribu- 
tion constants from K charts and com- 
pute the required relative volatilities. 








Assumet=80F Assumet=90F A 





verage 
K ~ K a a 
A Propene... 2.48 2.75 
— 3.00 3.2 


B Butane.... 0.74 


C Pentane... 0.23 


*It is a coincidence that these average avs are both 3.2. 
It is not necessary that they be the same. Usually the values 
will differ. 


3.18 3.2° 








The use of two of the above logarithmic 
equations plus a material balance will 
be sufficient to solve this problem. 

A, = 2, B, = 6, C,=2 


A,+B,+C, = 7.5 
2 6 
ln 7 =z 3.2 ~— 
6 2 
ln & = 3.2 “4 
Express these logarithmic equations 
as exponentials as follows: 


2 e144 « 2 \3.2 
kn(e) (2) 


Express all compositions in terms of 
B. and substitute in the material bal- 
ance equation. 

A, = 0.00645 (B,)32; 
C, = 1.143 (Bg) 9-312 


0.00645 (B,)3-2-+ B, + 
1.143 (Bg) 0-312 = 7.5. 


This last equation is solved for B. by 
trial, from which the following values of 
A», Bo, and Cy are found. 


Bo = 4.72 mols of butane left in liquid. 


Ao = 0.00645 (4.7)3-2 = 0.93 mols of 
propane left in liquid. 
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FIG. 17. Component breakdown 
for a typical gasoline from TBP 
distillation curve. 


C, = 1.143 (4.7) 9-312 = 1.85 mols of 
pentane left in liquid. 


' If the temperature at any point dur- 
ing differential vaporization of a mixture 
is desired, it may be estimated by find- 
ing the dew point of the incremental 
vapor being withdrawn at that point. 
This incremental vapor may be found 
by making two calculations of the type 
illustrated by the above example but 
only separated by a small increment and 
finding the incremental vapor by mate- 
rial balance. The liquid temperature 
may be estimated by finding the bubble 
point of the undistilled liquid. 
Theoretically, calculations like the 
above could be carried out for the com- 
plete distillation range, from the initial 
to the end point, and in so doing obtain a 
batch distillation curve for the mixture. 
For multicomponent mixtures these cal- 
culations are rather laborious. This, plus 
the fact that resulting curves are for 
true differential distillation with no re- 
flux, makes calculations of this kind of 
only theoretical or academic interest. 
Batch distillations of practical value in 
this work are those obtained on hydro- 
carbon mixtures in the laboratory. 


ANALYTICAL DISTILLATIONS 


The vaporization characteristics of 
hydrocarbon mixtures and petroleum 
fractions are normally defined by the re- 
sults of one of two standard laboratory 
distillation operations. Information of 
this kind is necessary for the application 


of the theoretical or empirical methods 
of estimating phase conditions and cal- 
culating vaporization and condensation 
for multicomponent hydrocarbon sys- 
tems by the theoretical component 
method. 


The two types of standard laboratory 
distillations used in characterizing hy- 
drocarbon mixtures and petroleum frac- 
tions are the ASTM (or Engler) method’ 
and the TBP (True Boiling Point) 
method *: °, The analytical procedures of 
these methods are adequately described 
in the literature references. The feature 
that these laboratory distillation methods 
have in common is that of being “batch” 
operations, The ASTM method approxi- 
mates true differential distillation, i.e. 
batch vaporization at a uniform rate with 
no reflux and with no plates or packing. 
Adjacent cuts from an ASTM distillation 
overlap considerably and contain many 
components in common. A TBP distilla- 
tion gives a fractional analysis of indi- 
vidual components in the order of their 
boiling points with no overlapping of ad- 
jacent cuts. 


The TBP distillation curve for the 
lower boiling hydrocarbons, which is de- 
termined by the Podbielniak® method, is 
a series of plateaus as a result of the 
gaps in boiling points of adjacent com- 
ponents. At higher boiling points these 
gaps disappear due to the occurrence of 
many isomers, etc., so that the TBP curve 
becomes more smooth and continuous. 
For mixtures in the intermediate boiling 
range such as gasoline, the TBP curve 
starts out as a series of plateaus and 
gradually changes to a smooth curve as 
boiling point is increased. In the low 
temperature range the method and ap- 
paratus of Podbielniak is a widely ac- 
cepted standard for determining the 
TBP or fractional analysis. Podbielniak 
also has a procedure and apparatus for 
the intermediate boiling range of hydro- 
carbons, such as the octanes. In the high 
temperature range a method similar to 
that proposed by Peters and Baker® may 
be used, although there is no widely 
accepted standard for high temperature 
fractional analysis. 


The TBP laboratory distillation is run 
in apparatus equipped with a vapor- 
liquid contacting column, of suitable 
height and packing, and provided with 
reflux. The TBP distillation is carried 
out very slowly to assure the lower boil- 
ing components coming off first. The 
throughput rate and the reflux ratio at 
which the TBP distillation is carried 
out, in addition to the composition and 
boiling point gaps between components, 
determine whether or not the resulting 
distillation curve will have plateaus or be 
smooth. 


The TBP distillation curve for a 
typical gasoline is shown in Fig 17. This 
plot shows a smooth continuous curve 
and also plateaus. Both of these are only 
approximations of the actual] component 
composition of the gasoline. Both ways 
of characterizing the mixture are used, 
however, and are more practical in mak- 
ing vaporization and condensation cal- 
culations than a detailed analysis of the 
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mixture would be. The smooth curve 
represents the results that would be ob- 
tained if the distillation were carried out 
hurriedly or if there were many close 
boiling components of small concentra- 
tion. The plateaus represent a simplified 
breakdown prepared by grouping the 
components according to the boiling 
points of the normal paraffin hydro- 
carbons. This can be done graphically 
from a smooth TBP curve or it may be 
prepared by extending the plateaus ob- 
tained by a more careful distillation. 


Sometimes vaporization or condensa- 
tion calculations involve a gasoline, such 
as the one shown in Fig. 17, plus some 
lighter gases, such as propane, ethane, 
etc. In this case it may be necessary to 
combine two laboratory distillations, one 
for the light gases and one for the gaso- 
line, to get the complete component 
breakdown for the mixture. The lower 
boiling ends of a hydrocarbon mixture 
can be broken down into individual com- 
ponents more easily than the higher 
boiling ends because there are fewer 
components (isomers, olefins, etc.) in 
the lower boiling range. 


An important consideration to bear in 
mind in making mixture analyses and 
component breakdowns is the required 
precision. If the component breakdown 
is needed only for bubble point computa- 
tions, there is not much point in break- 
ing the higher boiling end of the mix- 
ture into many small parts. 


The ASTM and TBP distillation 
curves for the typical petroleum fraction 
are plotted on Fig. 18 along with the 
EFV (equilibrium flash vaporization) 
curves at four different pressures. The 
EFV curves will be discussed in more 
detail later. This plot shows the three 
atmospheric pressure distillation curves 
(TBP, ASTM, and EFV) all crossing 
and having different slopes, the TBP be- 
ing the steepest and the EFV being 
the flattest. These slope and intersec- 
tion relations hold for all stocks al- 
though the points of intersection and the 
slopes may vary. It is of interest to note 
that the steepest of these curves is for 
the distillation carried out the most 
slowly in an efficient column, with a large 
quantity of reflux, i.e. the true boiling 
point distillation; and that the flattest 
of these curves is for the distillation car- 
ried out spontaneously with no reflux or 
plates, i. e. equilibrium flash vaporiza- 
tion. 

The intermediate ASTM distillation 
may be considered as analogous to batch 
shel] still distillation with no refluxing. 
The TBP distillation may be considered 
as comparable to the separation results 
that can be obtained by precise frac- 
tional distillation with sufficient plates 
and reflux. The EFV curve represents 
the results obtained in continuous flash 
vaporization in a vessel without reflux. 
Fig. 18 does not show the properties of 
the equilibrium vapor and liquid from 
EFV. These will be discussed further 
later. 

Although the TBP distillation method 
is more definitive with respect to the 


components present than the ASTM 
method, the latter is universally used in 
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preference to the TBP distillation in re- 
finery process design and plant control 
work because: (a) Petroleum products 
are specified by ASTM Standards; and 
(b) the ASTM distillation is simpler 
and more convenient, requiring about 
one-tenth the time to run. The ASTM 
distillation is inadequate for many 
problems, however, and must be supple- 
mented by the more definitive TBP dis- 
tillation. For process design of hydro- 
carbon fractionation equipment, the true 
boiling point distillation or the com- 
ponent breakdown must be used for 
satisfactory results. 

For these reasons, the correlations and 
design methods are based on component 
breakdowns or true boiling point distilla- 
tions, with the charge and products be- 
ing converted from or to the ASTM dis- 
tillations. Methods of making this TBP 
to ASTM conversion have been pub- 
lished by Geddes* and by Nelson and 
Hansburg®. 


PHASE BEHAVIOR 
OF HYDROCARBON MIXTURES 


Commercial hydrocarbon fractionation 
process design calculations are concern- 
ed with continuous flow vapor-liquid 
phase behavior rather than batch differ- 
ential behavior, although the batch 
analytical distillations described above 
are used in predicting the continuous 
phase behavior. For purposes of design 
expediency the continuous vaporization 
and condensation of hydrocarbon mix- 
tures may be considered equilibrium op- 
erations, for which phase conditions may 
be predicted by theoretical or empirical 
methods. Regardless of the method used, 
the same general phase behavior pattern 
is followed by most all hydrocarbon 
mixtures. In discussing phase behavior, 
both the theoretical and the empirical 
method will be referred to for illustra- 
tions. 

For pure or single hydrocarbon sys- 
tems, vapor pressures are sufficient to 
define the pressure-temperature relation- 
ship for equilibrium vapor and liquid 
phases and isothermal vaporization or 
condensation is also at constant pressure, 
giving equilibrium vapor and liquid of 
the same compositions, and, of course, 
the same as the feed. 

For mixtures, whether binary or 
multicomponent, the phase behavior is 
more complex and yet the same funda- 
mental property influences the amounts 
of vapor and liquid present; namely, 
volatility, which may be expressed in 
terms of vapor pressures or fugacities. 
With only two components present, fix- 
ing the temperature and pressure de- 
termines the compositions of equilibrium 
vapor and liquid, which makes phase 
behavior calculations relatively simple 
but of course different from a single 
component. Either pressure or tempera- 
ture must change’ during vaporization 
and condensation for a binary mixture 
and the equilibrium vapor and liquid 
have different compositions, which differ 
from that of the feed. 

The phase behavior for a mixture con- 
taining three or more components differs 
from that of a binary system only in 
complexity and calculation procedure. 


Compositions are not as simply specified 
or handled for multicomponent systems, 
it being customary to compute the com- 
positions of the equilibrium vapor and’ 
liquid from a given or assumed feed 
composition for given or assumed tem- 
perature and pressure, which involves 
much more calculation work. Either tem- 
perature or pressure must change in 
the vaporization or condensation of a 
mixture. The magnitude of the change 
depends upon the composition of the 
system. 

The lighter and more volatile com- 
ponents exert a carrying effect, thus 
assisting in the vaporization of the 
heavier and less volatile components, 
which in turn have an accelerating effect 
on the condensation of the lighter com- 
ponents. For example, a mixture con- 
taining methane, ethane, propane, bu- 
tane, and pentane will be completely 
evaporated at a lower temperature than 
the boiling point of pentane alone. Also, 
it will be completely condensed at a 
higher temperature than the boiling 
point of methane alone. Obviously, these 
effects are in opposite directions for 
vaporization and condensation. 


In the case of a pure substance it is 
only necessary to fix the temperature to 
determine the vapor pressure, because a 
one-component system in two phases has 
but one degree of freedom. In the case of 
a multicomponent system it is necessary 
to fix the temperature, pressure, and the 
composition to make the system in- 
variant. 


A single component has one curve in 
the P-T plane separating liquid and 
vapor. This curve represents saturated 
liquid and saturated vapor phase condi- 
tions. For a mixture of two or more com- 
ponents there are two curves in the P-T 
plane boundary curve that encloses the 
two-phase region that separates liquid 
from vapor. Thus, what is one line for a 
pure component becomes two lines for a 
mixture. One of these lines is the satu- 
rated liquid or 0 per cent vaporized line 
and the other is the saturated vapor or 
100 per cent vaporized line. 


The vapor pressure line of a pure com- 
ponent ends at the critical point, above 
which both vapor and liquid phases can- 
not coexist. A mixture also has a critical 
point similarly located at the juncture of 
the saturated liquid and the saturated 
vapor curves and on the dome of the 
phase boundary curve. The two-phase 
area within the boundary curve is larger 
at lower pressures and smaller at higher 
pressures. At the critical point the dis- 
tance between the saturated liquid and 
saturated vapor lines is zero. The dis- 
tance between these two curves is de- 
pendent upon the width of the mixture 
and the distance from the critical point. 
Both of these conditions are used, either 
directly or indirectly, in making vapori- 
zation and condensation computations. 

A plot of temperature versus per cent 
vapor for the equilibrium vaporization 
of a hydrocarbon mixture at different 
pressures results in a series of “flash 
curves” such as shown in Fig. 18 for a 
typical petroleum fraction. Each of these 
flash curves represents a series of 
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distillation curves of vapor 
fractions from flash 
of typical petroleum fraction. 
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FIG. 18. Typical distillation curves for petroleum fraction. 
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F1LG. 19. Typical phase diagram for petroleum fraction. 


equilibrium vaporization (or condensa- 
tion) points from 0 to 100 per cent vapor. 
for higher pressures the flash curves are 
at higher temperatures and are flatter 
and less sinuous. Curves such as these 
may be obtained experimentally and 
then correlated empirically as will be 
explained later. 

Representing equilibrium flash vapor- 
ization Curves on the same graph with 
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FIG, 21. Relationship between TBP distillation 
curves of equilibrium vapors and liquids from 
petroleum fractions of various slopes. 


the batch analytical distillations, as is 
done in Fig. 18, is convenient for correla- 
tion purposes. It has been observed that 
boiling point level (as indicated by the 
midpoint or some similar point) and the 
slope of the EFV curves follow those of 
the TBP and the ASTM distillation 
curves, which phenomena is used in 
making empirical correlations. 

The flash curves shown on Fig. 18 may 


be obtained empirically from the TBP 
or ASTM curves or they may be obtained 
by component calculations using vola- 
tility constants. One of the differences 
between these two methods is that the 
component method gives the composition 
of the equilibrium vapor and liquid as a 
byproduct of the calculations whereas 
the empirical method requires a sep- 
arate correlation to predict the distilla- 
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tion properties of the equilibrium vapor 
and liquid. 

The equilibrium relationship between 
liquid and vapor is one of the factors de- 
termining the driving force for inter- 
phase transfer of components in hydro- 
carbon absorption and fractionation. 
The relative volatility determines the 
ease of separating two hydrocarbons by 
simple distillation. For these reasons 
the subject of phase equilibrium is very 
important. A study of the phase diagram 
is appropriate at this point. 


PHASE DIAGRAM 


The phase behavior of hydrocarbon 
mixtures is illustrated on the phase 
diagram shown in Fig. 19. This diagram 
is particularly important because it also 
represents the empirical method of mak- 
ing equilibrium vaporization and con- 
densation calculations. Fig. 19 is for the 
same petroleum fraction for which the 
distillation curves are presented in Fig. 
18. In other words, Fig. 19 is a cross plot 
of the flash curves from Fig. 18, which 
is indicated by the horizontal dashed 
lines for the five different flash curves. 
Fig. 19 is typical of petroleum hydro- 
carbon mixtures and serves to illustrate 
the phase diagram phenomena. 

The scales used in Fig. 19 are similar 
to those used in plotting vapor pressures 
of pure components in order to obtain 
straight lines; namely, a log of pressure 
versus reciprocal of absolute tempera- 
ture. On this plot the lines of constant 
per cent vapor are straight and all in- 
tersect at a focal point when extrapo- 
lated. This focal point should not be 
confused with the focal point on the 
vapor pressure chart as the latter is the 
intersection point of the vapor pressure 
lines for pure hydrocarbons, whereas 
the focal point shown on Fig. 19 is de- 
pendent upon the phase behavior of the 
particular petroleum mixture concerned 
and varies with the properties of the 
fraction. 

If the fluid being represented on this 
diagram were a pure component the bub- 
ble point and the dew point lines would 
coincide and the equilibrium vapor and 
liquid would have the same composition. 
The wider the boiling range of the mix- 
ture, the wider will be this phase dia- 
gram. 

There are several important points 
about the phase diagram that are of 
interest. First of all, there is the focal 
or critica] intersection point, which is 
useful in constructing a diagram of this 
kind. This point has no physical sig- 
nificance and cannot be computed by 
theoretical means from the composition 
and the properties of the mixture. It 
must be determined by empirical correla- 
tions based upon observed phase be- 
havior data. 

Another point of interest on the phase 
diagram is the true critical point of the 
mixture, which is located on the dome of 
the phase boundary curve and is the 
juncture of the saturated liquid or 
bubble point line and the saturated vapor 
or dew point line. All lines of constant 
percentage vapor join the boundary 
curves at the critical point. The critical 
point of a mixture like the critical 
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point of a pure component can be de- 
termined experimentally. However, the 
critical point of a mixture cannot be used 
as universally in characterizing or 
working with a mixture as can be the 
critical point of a pure component. The 
critical point provides a means of cor- 
relating and predicting the focal point, 
however. In addition to the critical 
point, the width of the fraction is of in- 
terest when it comes to determining the 
focal point. The critical point shown on 
the phase diagram given in Fig. 19 is at 
the maximum pressure of the bordernig 
curve. This is typical of petroleum frac- 
tions but all hydrocarbon mixtures do 
not necessarily have the critical point 
at the maximum pressure on the phase 
diagram. 

Another point shown on the phase 
diagram Fig. 19 is the cricondentherm 
(critical condensation temperature) or 
the point of maximum temperature on 
the border curve. Two other points not 
shown are the pseudo-critical point and 
the convergence point.. The latter will be 
discussed later in connection with the 
theoretical component method of making 
phase equilibria calculations. 


RETROGRADE CONDENSATION 


This discussion of vaporization and 
condensation would not be complete 
without reference to the retrograde phe- 
nomenum that occurs in the upper 
section of the phase diagram. “Retro- 
grade” is a term that applies to a phase 
change that is in the opposite direction 
from that which would normally be ob- 
tained by a similar change of conditions. 
For example, retrograde condensation 
may occur upon a reduction in pressure 
at constant temperature or retrograde 
condensation may occur with an increase 
in temperature at constant pressure. 
The location of the critical point with 
reference to the cricondentherm point 
determines the type of retrograde con- 
densation that can be realized. 

For the phase diagram shown on Fig. 
19, isothermal retrograde condensation 
is possible at a temperature between the 
critical and cricondentherm tempera- 
tures. The starting point for such a con- 
densation would be at a pressure above 
the dome and the path would go into the 
border curve by pressure reduction. In 
following such a path of isothermal pres- 
sure reduction in this region, a point is 
reached where the amount of liquid is in 
maximum and further reduction in pres- 
sure Causes vaporization. 


PROPERTIES OF EQUILIBRIUM 
VAPOR AND LIQUID 


If fluid being flashed is a pure com- 
pound, the equilibrium vapor and liquid 
will have identical compositions at all 
flashing conditions. If, on the other hand, 
the fluid being flashed is a multicom- 
ponent mixture sucli as a petroleum frac- 
tion, the compositions of the equilibrium 
vapor and liquid will be different and 
will vary with flashing conditions. The 
difference in the compositions or dis- 
tillation properties of the vapor and 
liquid from equilibrium flash vaporiza- 
tion of a hydrocarbon mixture is related 
to the driving force for interphase trans- 


fer of material that makes fractionation 
possible. 

In making equilibrium vaporization 
and condensation calculations by the 
component method, the compositions of 
the equilibrium vapor and liquid prod- 
ucts are obtained at the same time that 
the relative amount at vapor and liquid 
are found. When making equilibrium 
vaporization and condensation calcula- 
tions by the empirical method, on the 
other hand, the properties of the equilib- 
rium vapor and liquid are not obtained 
directly. A separate computation is re- 
quired for these product properties. This 
estimation of the product properties is a 
part of the empirical procedure. In order 
to illustrate this situation, the curves 
shown on Fig. 20 representing equilib- 
rium liquid and vapors obtained from 
flash vaporization of the same petroleum 
fraction represented on Figs. 18 and 19 
are shown. The TBP curves of the feed 
stock and the products from three differ- 
ent equilibrium flash vaporization op- 
erations are shown in Fig. 20. 

True boiling point distillation curves 
are the means of presenting the prop- 
erties of the equilibrium vapor and 
liquid. Examination of Fig. 20 should 
make the significance of these curves 
clear. It can be seen that as the percent- 
age of flash is increased, the distillation 
curve of the vapor approaches that of 
the feed stock. On the other hand, as the 
percentage flashed to vapor is decreased, 
the TBP distillation of the liquid ap- 
proaches that of the feed stock. Data 
such as that shown on Fig. 20 are ob- 
tained experimentally and then plotted 
and correlated. 

The data shown on Fig. 20 may be 
presented in another way by plotting 
the corresponding per cent over at any 
temperature for the vapor and the liquid. 
When this is done, a curve is obtained 
similar to one of the curves shown on 
Fig. 21. Fig. 21 represents the relation- 
ship between the true boiling point dis- 
tillation curves of equilibrium vapors 
and liquids from petroleum fractions 
having True Boiling Point 10 to 70 per 
cent slopes varying from 0 to 8 F/% off. 
The typical petroleum fraction revre- 
sented on Figs. 18, 19, and 20 has a TBP 
slope of 3.8 F/% off. In other words. 
this one curve on Fig. 21 represents all 
the data shown on Fig. 20. 

A single curve on Fig. 21 scales rep- 
resents the relationship between the 
distillation properties of the equilibrium 
vapors and liquids formed by the flash 
vaporization of a given stock, correc- 
tions being required for pressure of 
course. Obryadchikov’ constructed such 
plots for both the TBP and ASTM prop- 
erties of the equilibrium yapor and 
liquid. The ASTM equilibrium curves 
are irregular and unsymmetrical and of 
little interest in this discussion. 

Such plots as this condense a great 
deal of information on one graph but 
have the disadvantage of being difficult 
to unravel in estimating the distillation 
properties of any unknown equilibrium 
vapor or liquid. This is because tem- 
peratures drop out in the plotting. Tem- 
peratures can only be estimated by com- 
bining the readings from this correlation 
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with the quantities of equilibrium vapor 
and liquid and the corresponding tem- 
peratures on the distillation curve of the 
charge. A more direct correlation is pre- 
ferred for predicting the distillation 
properties of equilibrium vapor and 
liquid. 

Fig. 21 is a rather concise presentation 
of the properties of equilibrium phase 
and liquid. In spite of this drawback, 
it is of use in estimating the relative 
distillation properties of vapor and 
liquid. Later other applications of Fig. 
21 will be presented. 


EQUILIBRIUM PHASE DISTRI- 
BUTION CONSTANTS 


The component method of making 
vaporization and condensation calcula- 
tions uses equilibrium phase distribu- 
tion constants that may be obtained from 
vapor and total pressures or from fuga- 
cities of vapors and liquids depending 
upon the conditions. The charts and con- 
stants used in making hydrocarbon phase 
equilibrium predictions are obtained by 
the application of thermodynamics to 
experimental] data on the individual hy- 
drocarbons and the phase behavior of 
the hydrocarbon mixture. As pointed out 
earlier in this chapter, the same funda- 
mentals apply whether or not the theoret- 
ical component method or the empirical 
method is used in making the phase 
equilibrium predictions so the following 
discussion is not limited to component 
equilibrium constants. 

There are several kinds of equilibrium 
phase distribution constants that may 
be used in making component type 
vaporization calculations, namely: (a) 
The ratio of vapor pressure to total pres- 
sure where ideal gas and solution laws 
apply, (b) the ratio of the ideal fugacity 
at the vapor pressure to the ideal fuga- 
city at the total pressure where ideal 
solution but not ideal gas laws apply, 
(c) the ratio of empirical fugacity of 
the liquid to the empirical fugacity of 
the vapor where neither ideal gas nor 
ideal solution laws apply, and (d) the 
ratio of the actual fugacity of liquid to 
the actual fugacity of the vapor where 
neither idea] gas nor ideal solution laws 
apply. 

The vapor pressure relationship is 
based on Dalton’s and Raoult’s laws, 
which express ideality for both phases. 
Dalton’s law says: “The partial pressure 
of a component in the vapor phase is 
equal to the product of the total pressure 
and the mol fraction of that component 
in the vapor phase.” Raoult’s law says: 
“The partial pressure of a component in 
the liquid phase is equal to the product 
of the vapor pressure that component 
would exert if pure and at the system 
temperature and the mol fraction of that 
component in the liquid phase.” Com- 
bining these two laws gives the follow- 
ing ideal relationship for the equilibrium 
phase distribution constant: 

yY 

K > 

Where: 

3 = vapor pressure of component 

P = total or system pressure. 

This simple expression can be used 
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(17) 


only at conditions where Dalton’s and 
Raoult’s laws are valid. This relation- 
ship says that the escaping tendencies of 
a component from the liquid and vapor 
phases are given by the vapor and total 
pressures, respectively. For hydrocarbon 
mixtures this means low pressures. In 
applying this relationship, even at low 
pressures it is often necessary to use 
extrapolated vapor pressures for the 
lighter components. 

For fractionation and even for ab- 
sorption at low pressures it is possible 
to use ideal gas law phase equilibria 
constants obtained by equation (17). 
At moderate or low pressures ideal 
fugacity equilibrium constants may be 
used. Where the pressure is very high or 
the absorbing lean oil is aromatic, actual 
or empirical fugacity phase equilibrium 
constants must be used to correct for 
deviations from ideal solutions. For 
example, the absorbers used in recycle 
plants require special phase equilibrium 
handling. 

For higher pressure equilibrium cal- 
culations, the escaping tendencies can- 
not be expressed by vapor pressures and 
total pressures. Accordingly fugacity, 
which is defined as a replacement for 
pressure in equilibrium equations, is 
used instead of pressure. There are three 
types of fugacity coefficients that may 
be used. The simplest fugacities are the 
ideal fugacities, which are based on the 
P-V-T behavior of the individual com- 
ponents, or the deviation from ideal gas 
law. These may be used where the mix- 
ture obeys the ideal solution law. Ideal 
fugacity coefficients have been developed 
and published by many investigators. 
The first correlations of ideal fugacity 
coefficients of hydrocarbons were pub- 
lished by Massachusetts Institute of 
Technology and University of Michigan 
authors in 1932. Subsequent correla- 
tions, such as that of Scheibel and 
Jenny’°, have been refinements on these 
basic developments to give working 
charts, tables, etc. These ideal fugacity 
coefficients were based on the P-V-T be- 
havior of pure hydrocarbons and were 
extrapolated to reduced temperatures 
below 1.0 by means of a few observed 
equilibrium data. Ideal fugacities were 
used in computing equilibrium phase 
distribution constants by finding the 
fugacities of the individual components 
at the vapor and total pressures, giving 


yf 
K — i, (18) 
Where: 


f, = ideal fugacity of component at 
vapor pressure, 
fp = ideal fugacity of component at 
total pressure. 
Both of these fugacities were obtained 
from the ideal (or vapor) fugacity 
coefficient correlations. The use of equa- 
tion (18) assumes that the fugacity of 
the liquid is the fugacity at the vapor 
pressure and that the fugacity of the 
vapor the fugacity at the total pressure. 
At moderate pressures this is a rea- 
sonably accurate assumption. Equili- 
brium constants obtained in this manner 
have been very useful in process design 
of fractionation equipment. At higher 


pressures, ideal fugacity equilibrium 
constants are not reliable and actual or 
empirical fugacities must be used or the 
deviation from ideal solutions must be 
taken into consideration in some other 
manner. 

Kirkbride® has developed a method of 
obtaining the phase equilibrium con- 
stants from empirical fugacities. The 
method consists of two parts: (a) An 
empirical f/P correlation for estimating 
the fugacity of the component as a vapor 
at the system pressure and the fugacity 
of the component as a liquid at the vapor 
pressure, and (b) a way of correcting 
the liquid fugacity coefficient for the 
difference between the system and vapor 
pressures. 

The empirical fugacity coefficient, £/P, 
correlation was not developed from 
P-V-T data as was the case for the ideal 
fugacity coefficients discussed above. In- 
stead, Kirkbride built up the empirical 
f/P correlation from experimental phase 
equilibrium data on several hydro- 
carbons by combining the available data 
from a known starting point and apply- 
ing the pressure correction to the liquid 
fugacities. 

These resulting empirical correlations 
are not as simple to use as the ideal 
fugacity correlations but according to 
comparisons presented in Kirkbride’s 
article, this method gives better agree- 
ment with observed data than en. the 
ideal fugacity equilibrium constants, 
particularly at pressures above 500 psia. 

In terms of liquid and vapor fugacities, 
the expression for the phase equilibrium 
constant is: 


me ae 
— x on fy om 
Where: 


f;, = fugacity of component in liquid 
phase at system conditions, 
fy = fugacity of component in vapor 
phase at system conditions. 
Equation (19) is used to obtain the 
equilibrium constant from empirical or 
actual fugacities, where empirical 
fugacities are obtained from correlation 
such as Kirkbride’s by the following 
steps, both made at the system tempera- 
ture for each component using the 
critical conditions for the component in 
question: (a) Obtaining fy from the 
empirical coefficient correlation, and 
(b) obtaining f, by reading the em- 
pirical correlation at the vapor pressure 
and then correcting this empirical fu- 
gacity to the system pressure. 


Gamson and Watson? recently pre- 
sented a procedure for computing actual 
fugacities for liquids and vapors by the 
use of activity coefficients that take into 
account deviations from ideal solutions. 
From a theoretical standpoint, separate 
correlations of the fugacities for the 
liquid and vapor phases (as functions of 
temperature, pressure, and phase com- 
positions) would be desirable for non- 
ideal solutions providing the correlations 
were not too complex. Correlations of 
this kind may be developed by applying 
thermodynamics by a precise equation of 
state defining the phase behavior of the 
mixture. This is a rather laborious pro- 
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TOG neguires 
MINIMUM MAINTENANCE... 





In catalytic cracking, it’s the over-all on-stream efficiency that counts. And that 
depends not only on long runs but on short down time for turn-around. 


One Houdry licensee recently turned around two TCC units with an expenditure of only 
16,000 man-hours. Another turned around two units with 25,000 man-hours. A third turned 
around a single TCC unit with only 9,700 man-hours. The on-stream periods of these five 
units had averaged better than 200 days. They were turned around with an expenditure 
of less than one man-hour per year per barrel of daily thru-put! 


These are typical—not extraordinary—examples of how TC C’s basic simplicity of design 
pays off in minimum maintenance. Its shorter turn-around time saves money and man-hours. 
This is of particular advantage in refining operations of relatively small size, where a 
single catalytic unit is the only source of high-quality fuel. It is easy for such a refiner to 
build up, in advance of turn-around, a sufficient backlog of catalytic motor fuel to keep him 
in production throughout the brief turn-around period. 


_ HOUDRY PROCESS CORP oo Se 
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cedite Correction for the deviations 
from ideal solutiwns are not ezsily made, 
Lecause the correc::ions necessary should 
theoretically be made to the fuga: ities 
of the liquid and vapor phases, separate- 
ly, because these corrections are func- 
tions of the composition of the phas= 
concerned. Thus, it is necessary either to 
know or guess the phase compositions in 
order to permit estimating the fugacities. 

Another method of estimating phase 
equilibrium constants where there a ¢ 
deviations fror ideal solutions is tue 
convergence pressure concept of White 
and Brown*?, which is an empirical pro- 
cedure for correcting the K constants at 
high pressures, making the K values 
converge to unity at an imaginary or 
convergence pressure, which appears to 
be a function of the critical pressures of 
the lightest and heaviest components in 
the mixture. 

Although the theory of hydrocarbon 
phase equilibria have been known for 
some time and there are considerable 
experimental data available on the phase 
behavior of hydrocarbon mixtures, no 
outstanding correlation of phase distri- 
bution constants has been developed 
and widely accepted for its accuracy, 
consistency, and convenience. Instead 
there are several different sets of K con- 
stants, each having certain merits but 
none being the universal hydrocarbon 
phase equilibrium tool, which is badly 
needed. 


BUBBLE AND DEW POINTS 


In working with mixtures it is con- 
venient to think in terms of the limits 
of vaporization and condensation, or the 
points at which vaporization (or conden- 
sation) begin and stop. These limits 
are the “bubble” or “boiling point” and 
the “dew point” lines, which are 0 and 
100 per cent vaporized, respectively. 
They are also known as the saturated 
liquid and saturated vapor lines. On a 
P-T plot, these lines for a mixture are 
analogus to the vapor pressure curve 
for a single component. 

The “bubble point” is defined as a 
condition of incipient boiling, where 
the mixture is all liquid in equilibrium 
with an infinitesimal amount of vapor so 
that a very small increase in temperature 
or a decrease in pressure will cause 
vaporization. The “dew point” is defined 
as a condition of incipient condensing, 
where the mixture is all vapor in 


between 0 and 100 per cent vaporized. A 
clear understanding of the physical 
meaning of these bubble and dew lines 
is very helpful in making vaporization 
and condensation calculations. 

As brought out above, the limits of 
vaporization and condensation are the 


This procedure of interpolating is only 
satisfactory when the values of Sy are 
close to unit and on opposite sides, as 
in this case. 

Dew points of hydrocarbon mixtures 
are estimated in an analogous manner, 
as follows for the same mixture. 








Dew point computation at 200 psia. 











—— Assume 200 F Assume 180 F. Check 197 F——— 
2 oa¥ 197 F 

Component y 200 psia | x 200 psia =k K 200 pais =k 

Soo. sa acsn sss cacoeneete 0 25 5.50 0.0455 4. 0.0521 5.30 0.047 
_ ae ones ee 0.25 2.10 0.1190 1.90 0.1316 2.05 0.122 
GEREN Pages seen aen F 0.25 1.00 0.2500 0.85 0.2940 0.975 0.255 
SE rea ee 0.25 0 44 0 5690 0.40 0.6260 0.435 0.576 
1.00 0.9834 1.1037 ~ 1,000 











“bubble” and “dew” points. These points 
may be computed from a component 
analysis by means of equilibrium phase 
distribution constants. Bubble and dew 
points may be estimated empirically for 
the complex higher boiling petroleum 
fractions. At this point, the component 
method and not the empirical method is 
of interest. 

The procedure followed in estimating 
bubble and dew points is to apply the 
phase equilibrium constants, K = y/x, 
as determined by equations 17, 18, or 
19, to the physical definition of the bub- 
ble and dew point conditions; namely, 
100 per cent liquid (or vapor) in equi- 
librium with an infinitesimal quantity 
of vapor (or liquid). 

These calculations are made by suc- 
cessive approximations in the following 
steps: (a) Assuming the temperature 
(or the pressure, whichever is un- 
unknown); (b) finding the K con- 
stants from charts or tables based on 
equations 17, 18, or 19; and (c) check- 
ing the assumption by the relationship 
Sy = 1 (or =x = 1) where y = Kx. The 
final values of y (or x) that satisfy the 
requirement that Sy = 1 (or =x = 1) 
also give the composition of the equili- 
brium vapor (or liquid). 

Example 2. As an example of this pro- 
cedure, the bubble and dew points of an 
equi-molal mixture of ethane, propane, 
n-butane, and n-pentane at 200 psia will 
be computed. Two trials are usually nec- 
essary before the final bubble or dew 
point temperature is found. After the 
first two trials, the correct temperature 
may be found by interpolation before 
the final check calculation. All these 
computations are shown below. 








Bubble point computation at 200 psia. 

















- Assume 80 F Assume 120 F Check 95 F. 
x 80F K 120F. K oF. 

Component x 200 psia y=Kx 200 psia y=Kx 200 psia y=Kx 

SRR gas aarricarre ate ciuna aoe 0.25 2.30 0.574 3.20 0.800 2.63 0.657 
DUS gic s chant zaare souks 0.25 0.79 0.198 1.16 0.290 0.94 0.235 
SRS eerreer ryt 0.25 0.27 0.068 0.455 0.114 0.33 0.082 
II 2 Gon. 05.4-00003,050>00Rbr 0.25 0.08 0.020 0.16 0.040 0.105 0.026 
~ 1.00 0.860 1.244 1.000 








equilibrium with an infinitesimal amount 
of liquid and a very small decrease in 
temperature or increase in pressure will 
eause condensation. These two phe- 
nomena represent the limits of vaporiza- 
tion and condensation, whether the 
phase change takes place at constant 
pressure or constant temperature. Be- 
tween these points, the mixture will be 
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tsp. = 80-+ (120—80) 
(100 — 0.860) _ 
(12440860) >> aj 


The first two trials fell on each side of 
the correct answer, as indicated by the 
y values. A bubble point temperature 
of 95 F was estimated by considering 
the distances of the Sy figures from 1.0. 





tp.p. = 200 — (200 — 180) 
1.00 — 0.9834) 
(1.00— 0.9834) ys 


(1.1037 — 0.9834) 

In both bubble and dew point calcu- 
lations the first two trials fell on either 
side of the correct answer and the re- 
sults of these unsuccessful trials were 
used to estimate the correct tempera- 
tures, which were then checked, giving 
the compositions of the equilibrium va- 
por or liquid. The vapor in equilibrium 
with the liquid at the boiling point is 
rich in the more volatile components, 
while the liquid in equilibrium with the 
vapor at the dew point is rich in the less 
volatile components. An examination of 
these results reveals other features that 
are worth bearing in mind. When, in 
the bubble point calculations, Sy is less 
than 1.0, the assumed temperature is 
too low. Likewise, in the dew point cal- 
culations, >x being less than 1.0 means 
that the assumed temperature is too 
high. 

If pressure is the unknown the same 
procedure is followed with pressure as- 
sumptions. When Sy or =x is less than 
1.0 in a computation involving assumed 
pressures, the next assumption is in the 
opposite direction from what it would 
be for the temperature under similar 
circumstances. 

Partial vaporization and condensation 
calculations will be taken up in the next 
chapter. 
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THE “PRECISION”’-SHELL SURFACE AREA 
APPARATUS 


The ‘‘Precision’’-Shell Surface Area Apparatus is de- 
signed to facilitate the determination of the surface 
area of powdered or granular, porous or non-porous, 
materials according to the method described in the 
literature by Brunauer, Emmet, and Teller,1 using low 
temperature adsorption of nitrogen gas, or the adsorp- 
tion of other bases such as butane at appropriate tem- 
peratures, or by the method described by Harkins and 

Jura.2 This apparatus also can be used for the deter- 

mination of particle size of non-porous materials and 

for the evaluation of porosity, and hence apparent 
density, of certain types of porous materials. 

(1) S. “Brunauer and oe 
Emmet, JACS 57, 1754 
(1935). See also P. H. Em- 
met, ASTM Vol. 41, #941 
and Brunauer ‘The Ad- 
sorption of Gases and Va- 
pors’’, Princeton University 
Press, 1943. 

(2) W. Harkins and G. Jura, 
JACS 66, 919, 1356, 1362, 
1366 (1944). 

Send for Builetin 1-9970. 


“PRECISION” roursome 


of recent developments for your laboratory 


Reflecting the latest technological developments in labo- 
ratory techniques for vital research, the four units shown 
below are representative examples of the versatility of 
“Precision” Equipment Engineering. If you have a re- 
search problem, you will undoubtedly find the solution 
among the more than 3,000 items of “Precision” manu- 
facture. Keep abreast of these latest developments by 
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“‘PRECISION”’’-SHELL WEAR TESTER 


Designed as a companion unit to the ‘’PRECISION’-Shell 4-Ball E.P. 
Lubrication Tester, the ‘“PRECISION’-Wear Tester utilizes the same 
basic principle to determine the wearing qualities of lubricants. Wear 
is measured in terms of average scar diameters under various load and 
temperature conditions. Tests are reproducible. Reference: Transaction of 
the A.S.M.E. 44-SA-3. Complete information will be furnished on request. 
Write for Bulletin T-9814, 


See Your Laboratory Supply Dealer 


making sure your name is on our mailing list. 





“PRECISION” U.O.P. DUPLEX 
HIGH PRESSURE PUMP, VARIABLE STROKE 


Developed in cooperation with the Universal Oi! Products Company to 
meet requirements for a sturdy, continuous duty, high pressure adjust- 
able stroke pump for use in connection with pilot plant operation and 
other types of experimental work, This numn is of the DuPlex type, with 
individual cylinders permitting two types of liquids to be pumped 
simultaneously. Where increased volume is necessary, both cylinders can 
be piped in parallel. The design of the DuPlex Pump permits con- 
tinuous operation and will maintain a given flow rate continuously 
delivering full rated output at maximum rated pressure. Volumetric 
an on throughout the full range is over 90%. Maximum pressure 
Ibs. 


Write for Bulletin T-9945, 


“PRECISION” -BLAINE AIR PERMEABILITY 
FINENESS TESTER 


Developed for measuring the fineness of granular materials by means 
of the air permeability method, this apparatus is analogous to the U 
tube viscometer in which the liquid in the U tube provides the pres- 
sure difference and also serves to indicate the volume of flow. For 
routine work, the calculations are 
very simple as the relative fine- 
ness can be expressed in terms of 
the time required for the liquid 
in one of the manometer arms to 
fall a definite distance. The ap- 
paratus can be calibrated by 
means of a standard sample of 
known specific surface. The re- 
sults of the tests are reproducible, 
Send for Bulletin 4360 giving 
theoretical discussion by R. 

Blaine, Associate Mat'l Engineer, 
National Bureau of Standards, 

Reprinted from A.5.7.M. 
Bulletin 
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A petroleum industry problem — 
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Vented casinghead gas’ 


By L. T. POTTER, Lone Star Gas Company 


WM reoquvent references have been made 
over the years to the oil industry and to 
the natural gas industry as though they 
were two comparatively unrelated indus- 
tries. During the years, however, and 
particularly in the last few years, there 
has been a greater recognition on the 
part of those in the petroleum industry 
that there is a very considerable mutual- 
ity of interest between these two seg- 
ments of the petroleum industry. This 
mutual interest becomes apparent upon 
consideration of some of the problems 
that jointly confront the oil and gas di- 
visions of the industry. One of the most 
important issues results from the press- 
ing necessity for handling the casing- 
head gas that is produced with oil. 

In approaching a discussion of this 
matter it may be well to review a little 
of the historical background in order to 
establish some of the attitudes, past and 
present, that have controlled or do now 
control certain actions and reactions in 
respect to gas in the oil and natural gas 
business. Some of the gas pipe line com- 
panies in the past took the attitude that 
they were unwilling to purchase casing- 
head gas and other gas ratably within a 
particular field. Such an attitude was not 
constructive in achieving a solution to 
the casinghead gas problem in the past 
nor would it be at present. For the most 
part now, however, it is obvious that 
most, if not all, gas pipe line companies 
are willing to purchase casinghead gas 
subject to the physical limitations that 
are necessarily imposed. 

A considerable indictment may be en- 
tered against some gas pipe line com- 
panies for their past policy of taking gas 
for their systems, regardless of the par- 
ticular situations confronting individual 
pipe line systems. 

There are always two sides to any 
question and the producer of casinghead 
gas has by his actions and attitudes, past 
and present, made himself liable to an 
indictment that may be as serious as that 
which applies to the gas pipe lines. Ref- 
erence has been made to the fact that 
some gas pipe line companies have re- 
fused to take casinghead gas, but such 
refusal has not been universal by any 
manner of means. 

In order to show some of the practices 
that have been indulged in by the pro- 
ducer of casinghead gas, a graph has 
been prepared (Fig. 1), which shows the 
experience of one pipe line purchaser of 
gas in a field where considerable casing- 





*Digest of an article presented at Petroleum 
Engineer’s Club of Dallas on April 18, 1947, as 
“The Oil and Natural Gas Industry.” 
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head gas was produced. This graph is 
divided into two; the first part showing 
by years from 1934 to 1945, inclusive, 
the total production of dry gas from gas 
wells within this field and the total 
amount of such gas that was taken by 
the gas pipe line purchaser and the sec- 
ond division of the graph showing the 
total amount of casinghead gas produced 
in this field for each of the same years 
mentioned above and the portion of such 
casinghead gas that was taken by the 
pipe line purchaser. 

There are a number of significant 
points reflected by the graph that might 
be cited, but it will suffice for purposes 
of this discussion to emphasize only that 
during the period shown the pipe line 
purchaser received into its system ap- 
proximately 54 per cent more casinghead 


gas than dry gas. Another graph shows 
the results of operations in this field in 
detail for one particular month (Fig. 2). 
The graph shows four curves, each de- 
fined on the graph. 

Among other things, the significance 
of the graph is that whereas the pipe line 
company in question was absorbing into 
its market, at some considerable disad- 
vantage to it, all the legally produced 
casinghead gas from this field, approxi- 
mately that much more casinghead gas 
was produced and wasted to the air. Dur- 
ing that time essentially no gas was pur- 
chased from dry gas wells in the field. 
As a more specific illustration of the con- 
ditions that existed in this field, one of 
the producers conceived the idea that he 
could better deliver his casinghead gas 
into the pipe line if he were to use ex- 


FIG. 1. Total gas production and gas pipe line purchases in one field. 
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MISSION’S POLICY OF CONTINUOUS IMPROVEMENT IN 
ENGINEERING AND DESIGN HAS LED TO THESE 
OUTSTANDING FEATURES OF THE MISSION SILVER TOP VALVE: 


Extra strong valve seat assures long service. 
The Mission valve seat is made from a 
strong alloy steel forging. 

The Compound — 308* insert gives longer life. 
This insert lasts from three to five times 
longer than a regular insert in ordinary 
mud and up to ten times longer than an 
ordinary oil-resisting insert in hot mud, 
treated mud, or oil and gas. This means 
even lower valve costs and greater freedom 
from slush pump valve troubles. 


* Registered U. S. Patent Office. 
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The Mission insert does not bear the weight of 
the valve in closing. It is held lightly in con- 
tact with the valve seat and seals positively 
by fluid pressure. 

The extra large sealing surface means that 
the insert will wear longer. 

Mission’s tough file-hard valve body consis- 
tently lasts longer — further contributing to 
economy and freedom from slush pump 
valve troubles. 

Mission leadership the world over and 
Mission’s competitive-test guarantee 
assure you that Mission Silver Top Valves 
give you more service per dollar. 








BE SURE YOUR PUMPS 
ARE MISSION EQUIPPED 


MISSION MANUFACTURING COMPANY, HOUSTON, TEXAS 
EXPORT OFFICE: Room 1636, 30 Rockefeller Plaza, New York 20, N. Y. 
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FIG. 2. Analysis of gas purchased. 


pares 





22 235 24 25 go 2i zo as WD Si 


Curve 1—Total casinghead gas purchased and vented from oil 


wells connected to gas pipe line. 


Curve 2—Total casinghead gas purchased by gas pipe line. 
Curve 3—Average daily legal casinghead allowable. 
Curve 4—Total dry gas purchased by gas pipe line. 


traneous gas from gas wells in the field 
for the purpose of gas lift operation in 
his oil wells. The operator instituted this 
procedure and the pipe line company 
took the gas so produced within legal 
limits with the result that this operator 
ichieved an income from his gas that at 
first approached and finally exceeded the 
income he received from his oil. It is 
pertinent to point out that this same 
operator, when confronted with a regu- 
latory investigation into the excessive 
production of casinghead gas from this 
field, made the suggestion that the cure 
that should be followed was one that 
would prevent the pipe line company 
from taking any gas from gas wells in 
the field so long as there was casinghead 
gas available. Seemingly, this producer 
ignored the fact that approximately half 
the casinghead gas was illegally pro- 
duced, as well as the fact that he himself 


www 


The natural gas industry—indus- 
trially, commercially, and residentially 
—in 1946 reached new highs. The 
industry now serves an area with a 
population of 41 million in 33 states, 
using a network of 220,000 miles of 
trunk lines and mains, with a total pro- 
duction of 4 trillion cu ft and a market 
value of $850 million. its assets exceed 
$4 bilfion. 
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(Shaded area shows vented gas.) 


was making very considerable withdraw- 
als from gas wells in the field. 

As it may occur to some that there is 
certain merit in the suggestion made by 
the operator, it is desired to set forth 
one of the most forceful reasons why a 
gas pipe line company is limited to a 
very definite degree in its efforts to take 
casinghead gas. This limitation is indi- 
cated by a graph that shows the daily 
load curve of a natural gas pipe line 
system for the period of a normal year 
(Fig. 3.) It may be seen from an exami- 
nation of this curve that the load reflect- 
ed is quite low for about seven months 
during the year, that it is higher during 
the other months of the year, and that 
the result of this load variation is a load 
factor on the order of 50 per cent. 

It is true that all gas pipe line com- 
panies are not subject to such wide varia- 
tions in load, but this curve neverthe- 
less depicts the nature of the gas busi- 
ness, which is dependent to a consider- 
able degree on weather conditions. In- 
asmuch as the rate at which casinghead 
gas is available in the aggregate to a gas 
pipe line company is a relatively con- 
stant rate, it is obvious that the load fac- 
tor of a gas pipe line system would in 
itself impose a limitation upon the 
amount of such gas that may be taken. 
It also should be obvious that, for the 
same reason, a gas pipe line must rely 
upon gas well production in order to 
supply its peak demands. 


Referring again to the graph, which 
shows one month’s operation in a par- 
ticular field and does not indicate a very 
creditable procedure on the part of the 
producer, it might occur to one that the 
month’s operation is something that hap- 
pened a long time ago and is a practice 
in which operators would not indulge in 
modern times. The operation that is re- 
flected by the graph occurred during the 
month of August, 1943, however, as 
things move in the oil business August. 
1943, was a long time ago. Let us take 
a more recent experience. 

A gas pipe line connection was made 
to an oil well in the month of Septem- 
ber, 1946. Following this connection 
other wells were drilled in the field and 
were connected into the gas pipe line 
so that in February, 1947, there were 22 
oil wells in the field, all of which were 
connected to a gas pipe line. From the 
time of first connection through the 
month of December, 1946, the gas pipe 
line purchased approximately 321,000,- 
000 cu ft of casinghead gas from this 
particular field. During the first three 
months of 1947, the pipe line company 
purchased approximately 400,000,000 cu 
ft of casinghead gas per month from 
this field, with the maximum purchase 
during the three months having occurred 
in February when a total of 427,000,000 
cu ft of casinghead gas was purchased. 
The largest purchase during this month 
from a single well was approximately 
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T Hughes Type OWS Tricone Rock Bit is another typical example 
of the Engineered Solution developed by Hughes for every drill- 

S ing problem yet encountered. Specifically designed for the harder 
non-abrasive formations, such as lime rock, dolomitic lime, hard 

. shale, and hard anhydrite, Hughes’ OWS Rock Bit assures you 
faster, straighter full-gage hole with fewer round trips. For proven 
performance in specific formations, use HUGHES specially- 

ba designed ROCK BITS. 

U 
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H < TOOL COMPANY HOUSTON, TEXAS 

yA 
' >> SCandard uf the Sudustiy 
S 


THE PETROLEUM ENGINEER, July, 1947 51 





PERCENTAGE OF YEARS TOTAL 


JAN. FEB. MAR. 


(INIMUM DAY 0.174% 
LY AVERAG 


GAS UTILIZ 


APR. MAY JUNE JULY AUG. 


YEAR OF 1944 


BY MONTHS OF CASINGHEAD 





SEPT. OCT. NOV. DEC. 


FIG. 3. Daily load curve of a natural gas pipe line system. 


45,000,000 cu ft. The result of this was 
that the operator of this particular well 
received a gross revenue of approximate- 
ly $2700 for the gas sold during the 
month of February and a gross revenue 
for oil produced during the same month 
of approximately $3600. One would nat- 
urally develop a slight suspicion that 
this particular operator, as he does not 
own all the field, might be somewhat 
less interested in reducing gas oil ratios 
in this field for conservation purposes 
than he would be if his own wells were 
operating at a lower ratio, say 2000 cu 
ft of gas per bbl of oil and the wells of 
others were operating at high ratios. 

A pipe line outlet for casinghead gas 
is not the only solution to the wastage of 
such gas. There are instances where such 
gas, as a matter of conservation, should 
be returned to the reservoir from which 
it was produced. In many cases where 
the casinghead should be returned to the 
reservoir there has not been wholeheart- 
ed disposition on the part of pro- 
ducers to engage in pressure mainte- 
nance operations. It probably should be 
said that producers are inclined to re- 
frain from pressure maintenance op- 
erations in many instances because of 
the difficulty of working out cooperative 
arrangements, which ordinarily are nec- 
essary to the carrying on of such opera- 
tions. i 

The object of this review of the errors, 
past and present, on the part of pro- 
ducers and gas takers is not to point the 
accusing finger at either group, nor at 
individuals within the groups, but rather 
to show that neither group comes up to 
a consideration of the casinghead gas 
problem with a record that is 100 per 
cent perfect. It is also the purpose to 
demonstrate that there are certain things 
to be done in respect to the casinghead 
gas problem by both the producer and 
the marketeer. 

There have been certain cures sug- 
gested for the problem, but there is no 


52 


single shot cure. One such proposal of a 
cure that receives wide attention and has 
been advocated by some as a full, final, 
and complete cure, is the one of higher 
prices for casinghead gas. Higher prices 
would help. Prices have gone up in the 
past and there is little doubt that they 
may go up in the future but to suggest 
that price and price alone is the cure 
for the casinghead gas problem is to 
over-simplify in the extreme and may 
prejudice efforts toward a full solution. 

Referring again to some of the experi- 
ences outlined herein, in the field in 
which operating practices resulted in a 
tremendous wastage of casinghead gas, 
the gas pipe line company was purchas- 
ing all the legally produced casinghead 
gas at a price that would compare favor- 
ably with prices that have been suggest- 
ed as a final and complete cure of the 
casinghead gas problem. In the case of 
the producer who received almost as 
much money for the casinghead gas as 
he did for his oil, there is no doubt that 
he would have welcomed a higher price 
for his gas but he was enjoying the mar- 
ket as it was and apparently was not 
moved to conserve the gas by the fact 
that he was obtaining a favorable unit 
price for it. 

Another cure for the casinghead gas 
problem that has been suggested is the 
one of statewide proration of gas, which 
would require gas pipe line companies 
to take flared gas. Examination of this 
proposition on its merits would require 
a considerable discussion within itself. 
Perhaps it would suffice to say that state- 
wide proration of gas is impracticable 
and bears little relation to the statewide 
proration of oil except in name. Some 
of the reasons for the statement -that 
statewide proration of gas is imprac- 
ticable are: 


1. A gas pipe line system is usually 
operated to perform a public utility serv- 
ice function on behalf of its customers. 


2. This service embraces a continuous 
process of handling gas without the bene- 
fit of intervening storage facilities of any 
controlling amount, from the gas-pro- 
ducing formation to the burner tip. 

3. Facilities handling the gas are sub- 
ject to no material variation on short 
notice. 

4. Costs of gas service to the consumer 
would be materially increased, if state- 
wide proration of gas were to be attempt- 
ed even on a nominal scale. 

A consideration of even these few rea- 
sons for the impracticability of state- 
wide proration of gas should make ap- 
parent the fundamental differences be- 
tween oil and gas in respect to state- 
wide proration. The most material and 
compelling of these reasons is the fact 
that gas may not be stored in any con- 
trolling amount at any stage in the proc- 
ess of handling, whereas oil and its prod- 
ucts are stored in controlling quantities 
at a number of different points in the 
process of handling. 

The solution to the casinghead gas 
problem that will best serve the inter- 
est of all concerned is the one that may 
be achieved within the petroleum indus- 
try itself. This solution requires that the 
natural gas as well as the producing side 
of the petroleum industry must approach 
this problem in good faith and recognize 
that both the producer and the gas pipe 
line operator must adjust his operations 
in certain particulars so that the taking 
of casinghead gas, where such is favor- 
able, may be accomplished on a prac- 
ical basis. To be more concrete, the ag- 
gregate solution to this problem must be 
accomplished by an accumulation of in- 
dividual instances where there has been 
a meeting of minds between the producer 
and the purchaser through the medium 
of negotiations across the table where gas 
purchase contracts are made. The indus- 
try has the solution within its own hands 
so far as the pipe line purchase of cas- 
inghead gas is concerned. kk * 
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By whatever term you call it... 


DRISCOSE is a Driller’s Mud! 


© DRISCOSE Is EASY TO USE...EASY TO CONTROL 


@ FILTER CAKES ARE THIN AND STRONG .. . VIS- 
COSITIES AND GEL STRENGTHS ARE EXCELLENT 


@ REDUCE YOUR DRILLING AND COMPLETION 
costs... USE DRISCOSE! 


Write for Field Data and the Location 
_ of the Nearest Warehouse 
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Utilization of logging data 


in estimating oil reserves" 


By |. KOGAN 


Tue calculation of oil reserves by the 
volumetric method is carried out through 
the aid of the following formula: 
Q=shfvdk 
Where: 
Q = total possible oil yield of the de- 
posit, metric tons, 
s = area of the oil-bearing part of the 
deposit, m?, 
h = thickness of the deposit, m, 


f = porosity factor, 

vy = oil-saturation factor, 

d = density of the oil, and 
k = the oil-recovery factor. 


Ordinarily, when the above formula is 
used, the uncertainty of some of the 
enumerated factors causes certain dif- 
ficulties that are reflected in the accuracy 
of the results; however, it is possible to 
increase the accuracy of the calculations 
by using certain data obtained by log- 
ging the oil wells. 

It is not necessary to point out the 
important role played by electric logs 
in outlining the oil-bearing areas of oil 
deposits or to bring out that the volume 
of the oil-bearing part of a sand and 
the oil-saturation factor can be defined 
more accurately when logging data are 
available than by any other means. 

Usually, the oil-bearing thickness of 
a reservoir is considered to be the total 
thickness of the reservoir less the thick- 
ness of included clay strata or a slightly 
smaller thickness than the overall thick- 
ness of the deposit is assumed to be oil- 
bearing, but by so doing the net thick- 
ness of the deposit is assumed without 
sufficient justification. The assumed 
thickness does not always agree with the 
actual net thickness of the oil-saturated 
part of the deposit. The thickness of the 
oil-saturated part of reservoir sands and 
rocks also varies between wide limits 
and is less usually near the top of the 
structure than down the flanks near the 
limits of the oil-bearing strata. By log- 
ging oil deposits the boundaries of the 
deposit and the thickness of the oil-sat- 
urated parts can be determined with 
great accuracy and if a sufficient num- 
ber of .wells are drilled and logged the 
variations in the thickness of the de- 
posits can be determined. 

Logging gives not only information 
on the oil content of reservoirs but 
through logs a picture of the degree of 
oil saturation can be obtained from data 

‘Published in Azerbaidzhanskoe Neftianoe 
Khoziaistvo, Baku, No. 10/11, 1985, pp. 16-20. 


‘ranslated by A. A. Boehtlingk, Sutter Creek, 
Amador County, California. 
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on the electrical resistance of core speci- 
mens. Although it is possible to deter- 
mine the oil saturation of a deposit from 
logging data, the problem is quite com- 
plex and requires careful handling. 
An investigation, which had for its 
purpose the working out of a method for 
using log data to increase the accuracy 
of the data used in the above formula 
for determining the possible yield of oil 
from a deposit and to check the accuracy 
of the obtained results, was undertaken 
by the Geophysical Department of the 
Azerbaidzhan Research Institute. In car- 
rying out the work in conjunction with 





The work here reported was 
undertaken for oil prospecting but 
it is only in the laboratory stage. 
The apparatus (to be lowered into 
the oil well) is described in detail 
and a mass of calculations is pre- 
sented. 

' The procedure follows the use 
of radium active substances low- 
ered into the well to determine by 
the activity of the Y rays what is 
hidden in the soil. 

The described laboratory tests 
were carried out with sand and 
with water for the purpose of 
studying the effects of Y rays. 











the use of log data, a determination was 
made of the quantity of oil remaining in 
one of the near-depleted horizons (the 
6th horizon) of the Kaganovich oil field. 
The results of the study then were com- 
pared with the total yield of oil from 
the individual wells in the field. 

Before describing the work that was 
done it might be well to point out the re- 
lationship between the oil saturation and 
the specific (electrical) resistance of oil 
sands by using what is determined as 
the oil-saturation factor of the sands. 
This relationship is characterized by the 
curves shown in Fig. 1. The curves of 
Fig. 1 were constructed from experi- 
mentally determined data. 

In carrying out the experimental work, 
the now generally held opinion that the 
actual specific resistance of oil-bearing 
sands depends basically upon the amount 
of water in the sands, its distribution on 
the sand grains, and upon the concentra- 
tion of salts in solution in the water 
was accepted. 

The experimental work consisted of 


P 367. 


measuring the electrical resistance of 
packed sands containing water and oi! 
in various proportions. The sands were 
prepared in the following manner: Sand 
was packed in a tube and the porosity 
determined. The sand was then saturated 
with a solution of sodium chloride of 
known concentration. The difference in 
the weight of the sand-packed tube be. 
fore and after saturation with sodium 
chloride solution gave the amount of 
solution in the pore spaces of the sand 
and the ratio of the volume of the solu- 
tion to the volume of sand in the tube 
gave the coefficient of porosity. The tube 
(Fig. 2) containing the sodium chloride 
saturated sand wis then placed in con- 
tainer 3 so that its lower end was im- 
mersed in the crude oil in beaker 2. 
By means of compressed air the pres- 
sure in container 3 could be raised to 
3 atmospheres. The pressure caused oil 
to displace sodium chloride solution 
from sand-packed tube 1 and force it 
into graduate 4 where its volume was 
measured. ; 

After a certain volume of sodium chlo- 
ride solution had been displaced from 
the sand by an equal volume of crude 
oil the sand packed tube was removed 
from container 3 and air was passed 
through it until the crude oil was uni- 
formly distributed throughout the en- 
tire tube. Knowing the specific gravities 
of the crude oil and the sodium chloride 
solution and the weight of the displaced 
solution, the weight and volume of the 
crude oil and solution left in the sand 
and consequently the ratio of the vol- 
umes of pore space filled with crude 
oil and with the salt solution could be 
determined. 

It was possible to displace only up to 
90 per cent of the sodium chloride solu- 
tion by the described method. When it 
was desired to have a sand more than 
90 per cent saturated with crude oil the 
following procedure was used: The sand 
was entirely saturated with a weak solu- 
tion of sodium chloride and then heated 
until the amount of solution and its con- 
centration reached the desired values. 
Thus, if N,; and V, are the initial con- 
centrations by weight and volume re- 
spectively, No and Vz. the desired con- 
centrations, and if the sand weighed P, 
grams before saturation and P, grams 
after saturation, the sand was heated 
and water evaporated off until the sand 


weighed: 


Volume Q occupied by the sodium 
chloride solution of the desired con- 
centration after partial evaporation and 
expressed in per cent of the volume of 
the pore space equalled: 

(P,—P,)V,; .. 1 


~~ (P3;—P,)V, “> 100 


The remaining part of the pore space 
was occupied by crude oil. 

In this manner sand specimens were 
obtained that were saturated with crude 
oil and water in various proportions and 
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You count yourself out, in the production contest, when you 
have to pull a pump because of some weakness which causes 
failure... For efficient, trouble-free pump service, specify 
Axelson deep well plunger pumps ...There’s a particular 
Axelson pump, exactly designed, from long experience, to 
meet any special conditions encountered in widely scattered 
oilfields ... Pumps to successfully defeat any depth, gravity, 
sand, temperature, gas or corrosion ... Don’t let down-time, 
caused by pump failure, knock out your production profits. 


A Pump for Every Condition 


Write stating your requirements and you will receive full 
information in a special bulletin, which describes the pump 
ideally suited to conditions in your oilfield. 


AXELSON MANUFACTURING COMPANY 


PLANTS—6160 So. Boyle Avenue (P. O. Box 98, Vernon Station) Los 
Angeles 11, Calif. « 3844 Walsh Street, St. Louis 16, Missouri * OFFICES— 
50 Church Street, New York City 7 * National Bank of Tulsa Building, 
Tulsa 1, Okla. * Avda Pre. R. Saenz Pena 832, Buenos Aires, Argentina 
DISTRIBUTORS—Jones & Laughlin Supply Company + Great Northern 
Tool & Supply Company * C. C. McDermond, Apartado 331, Maracaibo, 
Venezuela + Industrial Agencies, Ltd., San Fernando, Trinidad, B.W.1. 
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THERE IS NO 
ECONOMICAL 
SUBSTITUTE 
FOR QUALITY 


DEEP WELL PLUNGER PUMPS AND SUCKER RODS 


THE PETROLEUM ENGINEER, July, 1947 35 
















































at known concentrations. A series of 
sand specimens was made for sands of 
different porosities made up by mixing 
sands of different size sand particles. 

The resistances of the sand specimens 
were measured by means of a Wheat- 
stone Bridge. The measuring equipment 
is shown in Fig. 3 where M is the Wheat- 
stone Bridge and P is a pulsator for 
changing the direction of current flow to 
avoid polarizations. The pulsator also 
served to rectify the current transmitted 
to the galvonometer, G. The tube packed 
with sand and whose resistance is to be 
measured is shown at X. Filter paper 
moistened with a strong solution was 
used for contact at the ends of the sand 
tube. 

The filter paper contacts had a very 
low resistance compared to the resist- 
ance of the sand and the amount of re- 
sistance therefore could be disregarded. 

The specific resistance of a sand was 
determined by means of the following 
formula: 


p=R 


Where: 
p = the specific resistance, 


; 
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FIG. 4. Map of lines of identical resistances, 1932-33. 


R = the resistance indicated by the 
Wheatstone Bridge, 

s = the cross-sectional area of the 

sand specimen in m?, and 

l = the length of the sand specimen, 

m. 

Curves were drawn from the experi- 
mental results to show the relationship 
between the specific resistance and the 
coefficient of oil saturation. Three of the 
curves are shown in Fig. 1. The ordinate 
of the semi-logarithmic chart is the 
specific resistance and the abscissa is 
the coefficient of oil saturation, i.e., the 
ratio of the volume of the oil in the sand 
and the total volume of the pore space. 
It is assumed that the part of the pore 


www 


The late Henry L. Doherty in 1924 
advanced the theory of the function of 
dissolved gases in oil production; or 
what is commonly known today as the 
function of natural gas in the produc- 
tion of oil. It was a long step forward 
in oil conservation. 


space not filled with oil is filled with 
water, 

Curve 1 of Fig. 1 represents a sand 
for which the porosity factor is 0.45; for 
Curve II the porosity factor is 0.20. The 
salinity of the water in the pores of both 
sands is reflected in the gravity of the 
water, which was 12° Bé. 

According to the Petrographic De- 
partment of the Azerbaidzhan Research 
Institute, the porosity of the sand com- 
prising the 6th horizon of the Kagano- 
vich oil field, as determined on cores 
from oil wells 25, 26, 30, and 73, aver- 
aged 20 per cent and the salinity of the 
water was such as to give the water a 
gravity of 6-7° Bé. The relation between 
the specific resistance and the coefficient 
of oil saturation of the Kaganovich oil 
sand is closely represented by Curve 
III, Fig. 1, which was constructed from 
Curve II by increasing all resistance 
values the number of times that the re- 
sistance of salt water of 6.5° Bé. grav- 
ity is greater than the resistance of 
water of 12° Bé. gravity. 

The relation shown by Curve III be- 
tween the resistance and the coefficient 
of oil saturation is given in the follow- 
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CYANAMID’S “PROVED-IN-USE” DRILLING MUD COMPOUNDS 


Speed and economy are the major requirements for 1947’s big, busy 
drilling program, largest in the nation’s history. 

QuapDRAFOs* (Sodium Tetraphosphate) speeds and simplifies drilling 
where conglomerate, sand, silty shales are drilled and the formation 
lacks sufficient colloidal material. Strength and rate of gel caused by 
dispersion, heat and salt water are efficiently controlled, and calcium 
and magnesium effects rendered inactive. In addition... 

AEROFLO* Mud Conditioning Compound is especially efficient for 
improving mud in deep wells, where high temperatures tend to cause 
rapid thickening. AEROFLO also makes phosphates more efficient in salt 
cut muds, and in muds that resist routine chemical treatment. It facili- 
tates, too, the elimination of sand. 

Produced in large volume under careful chemical control, AEROFLO 
and QuaDRAFOs are of maximum uniformity and highest quality. For 
complete information, or on-the-job help with your problems, call, 
write or wire American Cyanamid Company, 229 Shell Bldg., Houston, 
Texas, or Azusa, California. 


When Performance Counts—Call on Cyanamid 


*Reg. U. S. Pat. Off 


tQUADRAFOS and TAEROFLO are 
distributed from stocks kept by many 
drilling mud chemical distributing houses 
in all principal oil well drilling centers in 
the United States. 


TAMERICAN CYANAMID COMPANY 
(Manufacturer and Selling Agent) 


tRUMFORD CHEMICAL WORKS 
(Manufacturer) 


tAMERICAN CYANAMID COMPANY 
(Selling Agent) 
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“Give Your Bits a Break,“ says Genera | 
Mud, “... the right kind of break, that is. 
Control the lubricating and other properties 
of your drilling mud with AEROFLO and 
QUADRAFOS. You'll get longer life and more 
footage per bit... and do more econémically 
your share of the 107,000,000 feet you oil 
fellows are planning to drill this year.“ 





COMPANY 


Gndushial Chemicals Division 


30 ROCKEFELLER PLAZA + NEW YORK 20, N. Y. 
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ing table, which was used throughout 
the investigation. 











Resistance Coefficient of | Resistance .| Coefficient of - 
inohms | oilsaturation| inohms | oil saturation 
1.8 | 0.00 11 0.60 
3 0.20 12 0.62 
4 0.32 13 0.64 
4.5 | 0.38 14 0.66 
5 0.40 15 0.68 
5.5 0.42 16 0.70 
r | 0.45 17 0.71 
6.5 | 0.48 18 0.72 
7 | 0.50 20 0.74 
8 0.54 25 0.77 
9 0.56 30 0.78 

10 0.58 














As will be noted, the curves on Fig. 1 
show that there is no simple relationship 
between the resistance and coefficient of 
oil saturation of sands. For coefficients 
of oil saturation up to 0.80-0.90, the spe- 
cific resistance increases only slightly 
and from Curve III for a sand complete- 
ly saturated with water, the specific re- 


FIG. 5. Map of lines of identical resistances, 1934-1935. 


sistance amounts to 1.8 ohm m*/m., 
whereas when the coefficient of oil sat- 
uration is 0.85 the resistance amounts to 
30 ohm m?*/m. 

Subsequently, however, and particu- 
larly at saturation coefficients of 0.80- 
0.95 the resistance increases at a rapid 
rate and reaches high values. The curve 
has a sharp upward bend and rises rap- 
idly. The rapid increase in the resistance 
corresponds to an insignificant increase 
in the value of the coefficient of satura- 
tion. 

The curves shown in Fig. 1 were used 
to determine the coefficient of saturation 
under the assumption that the values of 
the resistance recorded in logging would 
indicate the same coefficients of satura- 
tion as were determined for the sand 
samples having the same resistance. It 
should be kept in mind, however, that 
the ordinate of Fig. 1 represents the true 
specific resistance whereas the resist- 
ance determined in logging is the appar- 
ent specific resistance, which generally 





is not the same as the true resistance. 
The difference between the apparent re- 
sistance and the true resistances in- 
creases (1) as the thickness of the sand 
decreases, (2) with the increase of the 
influence of the water in the sand, which 
increases with increase in the ratio 
AO/d, where AO is the diameter of the 
logging equipment and d is the “electric 
diameter” of the oil well (diameter of 
the oil well plus a correction for the 
penetration of the mud fluid), and (3) 
the greater the resistance of the sands 
as compared to the resistance of the mud 


fluid. 


In this investigation the difference be- 
tween the apparent and true specific re- 
sistances was disregarded because the 
great thickness of the 6th horizon (55- 
60m) considerably exceeded the diamet- 
ers of the logging equipment. Further- 
more, the diameter of the equipment is 
sufficiently large in comparison with the 
diameter of the oil well to permit assum- 
ing that the mud fluid had only a slight 


FIG. 6. Map of lines of identical thicknesses, 
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influence in the range of values observed 
in the 6th horizon. This is confirmed by 
the fact that a comparison of the values 
of the resistances in the 6th horizon with 
those obtained with. other equipment 
vary but slightly from each other. Inci- 
dentally, the apparent resistance does 
not decrease with decrease in diameter 
of the equipment, which indicates that 
the mud fluid has only a slight influence. 
In carrying out the present investiga- 
tion the following steps were followed. 
The selected area of the oil deposit un- 
der investigation was designated S. The 
logging data indicated that the thickness 
of the oil-saturated part of the sand in 
area S equals h, and its average resist- 
ance equals p,. The Bé. gravity of the 
water is known as is the porosity factor 
of the sand. From a curve constructed 
to show the relationship between the spe- 
cific resistance and the coefficient of sat- 
uration, the oil saturation coefficient V, 
corresponding to the resistance p, is de- 
termined. It is then easy to determine 
the quantity of crude oil in the section. 
lhe quantity of crude oil is equal to: 


Q = Sh,fV,d 


where d is the density of the sand grains. 

If, according to the data obtained from 
recently completed logs the average re- 
sistance amounts to p,, the correspond- 
ing coefficient of oil saturation equals V, 
and the average thickness of the oil-sat- 
urated sand decreased to hg by reducing 
the peaks of maximum thickness, then 
the quantity of crude oil in that section 
will be: 


Q = ShofVod. 


rhus, the quantity of crude oil in the 
deposit that will be recovered in the fu- 
ture can be determined and a determina- 
tion of the oil reserves approached. 

From the aforesaid, a method is de- 
rived that permits checking the methods 
used ordinarily to determine the reserves 
of crude oil in a deposit. If, after deter- 
mining the quantity of crude oil at the 
beginning of production and sometime 
thereafter, it is found that the calculated 


quantity of crude oil is equal to or ap- 
proximately equal to the quantity pro- 
duced from a given area, it may then be 
assumed that the data obtained by the 
proposed method are correct and the 
method has practical application. 

As was stated, a calculation was made 
of the quantity of crude oil in the 6th 
horizon at the beginning of production 
and at a subsequent time. For this pur- 
pose a map of identical resistances (Fig. 
4) was constructed based upon logging 
data obtained during 1932-1933; a sim- 
ilar map of identical resistance based 
upon logging data obtained in 1934-1935 
(Fig. 5) also was drawn. In construct- 
ing the maps of identical resistances, the 
average resistance for the 6th horizon 
was found by measuring the total area 
of the maxima and dividing the area by 
the total thickness of the maxima. 

In the calculation of the average re- 
sistance only the resistances and the 
thickness of the oil-saturated part of the 
horizon excluding clay strata and water 
sands were considered. (See Fig. 6). lf 
the maximum thickness of the horizon is 
55 to 60 m, the thickness of the oil-sat- 
urated part of the horizon is considerably 
less and varies between 0 and 55 m. 

It would be more correct to construct 
two maps of identical thicknesses (iso- 
pach charts), one according to logging 
data obtained in 1932-1933 and the other 
based on data obtained in 1934-1935 (in 
a manner similar to the maps of identical 
resistances). This was not done, how- 
ever, because the majority of wells were 
not drilled through the entire 6th hori- 
zon and it was not deemed permissible 
to estimate the thickness of the oil-sat- 
urated part of the horizon. 

To determine the original crude oil 
content of the reservoir, the map of 
identical resistances based upon 1932- 
1933 data was divided into a number of 
sections in such a manner as to have 
each section located on one field of re- 
sistance and at the same time located 
completely within the outlines of the 
map of equal thicknesses. This can be 
done by superimposing the map of lines 
of equal thicknesses over the map of 
identical resistances. Each section is as- 








How to remove tight bushing from blind hole 
By W. F. SCHAPHORST 


WY enever you are confronted with 
the problem of removing a bushing from 
a blind hole, as often happens, here is 
an excellent kink, illustrated in the ac- 
companying sketch. Make a close-fitting 
plunger out of any suitable material 
that may be available, put some water, 
oil, or other liquid or fluid in the open- 
ing as shown, and then with the plunger 
in place as indicated in the sketch drive 
it into the opening with a hammer. The 
liquid will force the bushing out of the 
hole in strict accordance with the prin- 
ciples of hydraulics. In a way it seems a 
bit paradoxical that the bushing will 
move in a direction opposite to the di- 
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rection of the hammer blow, but that is 
what it does. An important advantage 
possessed by this method is that it re- 





moves bushings without scratching the 
bushing or harming it in any way, and 
without harming the castings or forging 
in which the bushing is held. yy» 





sumed to have the same resistance and 
the same thickness over its entire area. 
The quantity of crude oil in each sec- 
tion was determined. For this purpose 
the mean resistance of each section was 
determined. If one oil well was situated 
in the section the average resistance of 
the oil well was used. If there were sev- 
eral oil wells in one section, however, 
the arithmetical mean resistance was 
taken. If there were no oil wells in the 
section, then the mean resistance be- 
tween two iso-lines was used. Then, with 
the help of Curve III of Fig. 1 the oil- 
saturation factor corresponding to the 
determined resistance for each section 
was determined. The thickness of the 
oil-saturated part of the horizon of each 
section was determined from the map of 
lines of identical thicknesses, Fig. 6. 


By multiplying the area of each sec- 
tion by the thickness of the oil sand in 
each section, the oil-saturation factor, 
the porosity coefficient (0.20), and by 
the specific gravity (0.850) of the oil, 
the quantity of crude oil in each sec- 
tion is determined. A summation of the 
quantities so determined for all sections 
gives 3,510,000 tons as the total quantity 
of crude oil in the sand originally. 

The same method was used to deter- 
mine the quantity of crude oil in the 
sand based upon the data obtained in 
1934-1935. The quantity was found to 
amount to 2,280,000 tons. 

The difference between 3,510,000 tons 
and 2,280,000 tons is 1,230,000 tons. By 
comparison, the quantity of crude oil re- 
covered from the 6th horizon by January 
1, 1935, amounted to 1,154,316 tons, 
which agrees closely with the calculated 
production. The difference between the 
calculated quantity and that actually 
produced amounts to 75,684 tons or 8 
per cent. 


Apparently, the influence of the as- 
sumptions made was not material and 
the agreement between calculated and 
actual data is quite satisfactory indicat- 
ing the correctness of the assumptions 
and the possibility of using logging data 
for estimating reserves of crude oil. 

The work done, however, does not 
permit drawing definite conclusions of 
wide scope. The method should be 
checked on other fields both similar and 
different from the one used in the re- 
ported investigation. There is no doubt, 
however, but that log data give valuable 
indications of oil content of reservoirs. 
One should keep in mind that the as- 
sumptions that were made can in general 
be eliminated. 

Thus, it is shown that for a series of 
horizons the change in thickness of oil 
sands can easily be determined. The 
construction of one or several maps for 
such horizons showing lines of different 
thicknesses will simplify considerably 
the estimates of the volume of the reser- 
voir occupied by oil at a given time and 
give information on the dynamics of the 
changes in volume. 

The investigation was carried out with 
the cooperation of the geologist of the 
Kaganovich oil fields, I. S. Melik-Pas- 
haev, and the Kuibyshev Azerbaidzhan 
Research Institute. kk * 
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pa CASE _ HISTORIES 


Chosen not because they are excep- 
tional, but because each was witnessed 
by a large number of engineers and 
superintendents. 


65%" 26# casing, calculated to be free at 
1500 feet, hole full of 79# mud. Magnoa- 
Tector indicated lowest free point at 1933 
feet. Cut made at this point; pipe came free, 
saving 400 feet of pipe, and 400 feet of hole 
on the re-drill. 


65” 28% casing. Magna-Tector showed 
pipe stuck at 4,365 feet, free at 4,360 feet. 
Cut made at 4,360 feet; pipe came free. 


65,” casing. Magna-Tector showed pipe 
stuck at 6,195 feet, free at 6,194 feet. As 
a check, cut was made a few feet below: 
pipe could not be pulled free. Second cut 
made at 6,190 feet (to miss a collar); pipe 
came free. 


On November 6, 1946, the Magna-Tector 
was employed to test a string of 34” drill- 
pipe. Found to be free at 10,680 feet, the 
pipe was cut off and readily removed from 
that point. 
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EVER SINCE we first mentioned this device—even before 
we'd named it—it’s been kept busy on one job after another, 
and we've been kept busy answering questions about it. 


Recently, it was run in one of the world's deepest 
wells, operating with complete success below 
16,000 feet, under the most severe conditions of 
temperature and hydrostatic pressure ever en- 
countered in an oil well. 


Essentially, the Magna-Tector consists of two electro- 
magnets connected by a telescopic joint containing an elec- 
tronic measuring device. Run in the well on conductor cable 
and energized from the surface, the magnets cling to the 
pipe wall. A strain is then put on the pipe; free pipe registers 
by stretch, stuck pipe by lack of stretch. A few tests quickly 
locate the exact point at which pipe is stuck, often within 
one foot, because the electronic instrument is so sensitive 
that it will record stretch as slight as a few thousandths of 
an inch per hundred feet . . . see the case histories on the left. 


Magna-Tector users find four distinct savings in its use. 
1. Saves rig time. 2. Saves cutting, because one cut is sufficient. 
3. Saves Pipe, because you get all the pipe possible in one piece. 
4. Saves footage on re-drill jobs. ° 
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Automatic feed-water controller 


By J. A. CAMPBELL, Research and Development Engineer 


© onrrot of feed water to boilers is, 
in theory, relatively simple. The dif- 
ficulties that occur in practice are usual- 
ly preventable if one is familiar with the 
basic principles in- 
| EXCLUSIVE volved and follows 
the instructions of 
the manufacturer. Good boiler perform- 
ance depends on good team work among 
all the automatic controls on the instal- 
lation. As the perf6rmance of each af- 
fects the proper working of the others, 
care should be taken that all boiler con- 
trols function properly at all times. 

The feed-water controller most gen- 
erally used on steam boilers that are fed 
with a steam-driven pump is of the ther- 
mostatic type. The force for motivating 
the valve is obtained through the expan- 
sion and contraction of a tube made of 
brass or Munz metal or some metal with 
a high coefficient of expansion. By mount- 
ing the tube in a sloping position so that 
it cuts across the normal water line one 
end of the tube can be fixed and the 
movement of the other end made to op- 
erate the feed-water valve. The tube 
must, of course, have its lower end con- 
nected to the boiler or water column at 
some point below the water level and the 
upper end of the tube must be connected 
to the boiler or water column at a point 
above the water level. These connections 
permit the water to rise and fall in the 
tube just as it does in the boiler. As the 
slope of the tube is usually 1 in. vertical 
to 12 in. horizontal, a drop of only 14 in. 
in the gauge glass will cause the water 
level to run down the tube a distance of 
3 in. Bringing the water this much closer 
to the bottom of the tube changes the 
temperature at all points in the lower 
end of the tube and makes the tempera- 
ture at the very bottom of the tube prob- 
ably 20 F higher. 

About 16 years ago when I began de- 
velopment work on feed-water control- 
lers, I decided that my first step would 
be to determine why so small an incre- 
ment of length was obtained through ex- 
pansion. We knew the coefficient of ex- 
pansion of the metal of which the tube 
was composed and we knew the pressure 
on each boiler, which gave us the tem- 
perature of the saturated steam, but what 
we did not know was the temperature 
of the lower end of the tube and also in- 
termediate temperatures. 

Our first step on this project was to 
set up a simple tube on a boiler and con- 
nect it properly to the gauge column 
piping. So that we could keep the level 
at a definite point in the tube, we in- 
stalled a gauge glass the full length of 
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the tube. We installed a thermo-well in 
both the lower and upper connections 
and brazed two more into the tube itself. 
One of these was 114 in. above the cen- 
ter and the other was an 11% in. below 
the center. We ran the tests in shifts for 
72 hr. One man kept the water in the 
middle of the gauge glass, which meant 
that it was also in the middle of the 
tube. Another read all four thermome- 
ters and recorded the temperatures every 
ten minutes. Averaging the results of 
these tests, we found that there was only 
78 F difference between the tempera- 
ture of the lower and of the upper ends 
of the tube. This showed that a simple 
brass tube was not very efficient as a 
control element and revealed the neces- 
sity for a greater thermal terminal dif- 
ference. Why was the lower end of the 
tube so hot? Brass is an excellent con- 
ductor of heat and with half of the tube 
filled with steam at a temperature of 
356 F naturally heat would flow down 
the tube and heat the lower end. The 
tube itself had a relatively small amount 
of radiation surface and could not dis- 
sipate the heat readily. The logical 
means of dissipating this heat was by 
the use of fins. The result of our experi- 
ments on our crudely made fins showed 
that we had lowered the base tempera- 
ture 60 F. This was so encouraging that 
we spent several months experimenting 
with fins of different diameters, gauges 
of thickness, and spacing. We found that 
thin fins gave better radiation but a slop- 
py appearance so we designed an ex- 
truding die and turned out corrugated 
fins with flanges that, when pressed on 
the tube, maintained a true disk form 
and uniform spacing. Structurally they 
are quite strong and stay in a parallel 
position and present a nice appearance. 

The net result of all this work was 
that we brought our terminal tempera- 
ture difference up from 78 to 180 F. 
This more than doubled the effectiveness 
of the tube. 


There are many ways of adapting the 
movement of the free end of the tube to 
valve motivation, about as many as there 
are inventors. The total expansion in the 
42 in. tube from 70 F, which is consid- 
ered normal atmospheric temperature, to 
360 F is only % in. If the free end of the 
tube is fastened to the stem of a control 
valve, the maximum valve opening will 
be only ¥% in. when the tube is full of 
steam, provided the valve is barely closed 
at 70 F. The average temperature of the 
tube will never be reduced to 70 F, how- 
ever, when the control is in operation 
and 1/16 in. is about the normal range 


of a valve when directly connected to 
the tube. Usually some means of mullti- 
plying this small movement is employed, 
such as the reverse mechanical advan- 
tage of a lever or cam. 

For our multiplication we chose to 
use the cantilever principle. It has a 
lot of advantages. The cantilever bar is 
one long leg of a fixed triangle. The tube 
itself is the other long leg and the short 
leg is a portion of the vertical frame 
member. The reason the triangle is used 
so much in bridge construction is that it 
is the only geometrical figure the shape 
of which cannot be changed without 
changing the length of one of its sides. 
Now the application of heat to the tube 
will cause expansion but the tube cannot 
expand the line of its axis because it is 
positively held by the cantilever arm. 
The arm, however, is pivoted and can 
swing upward at its outer end. Because 
of the ratio between the lengths of the 
tube and the length of the short legs, 
this upper movement of the free end 
of the tube is just six times as great as 
the expansion of the tube. So it is evi-- 
dent that we have a total available ver- 
tical movement of the free end of 34 in. 
or a normal working range of about 34 
in., which is available for valve motiva- 
tion. We are not technically correct 
when we speak of vertical movement of 
the free end of the tube. The movement 
is actually along an arc the center of 
which is the pivotal point where the 
cantilever bar anchors to the vertical 
frame member. The cantilever bar itself 
is the radius of this arc. The movement 
along the arc, however, constitutes such 
a small portion of a radian that for all 
practical purposes it may be considered 
as vertical movement. 

Another advantage of the cantilever 
is that the force generated is just as 
powerful on contraction for closing the 
valve as it is on expansion for opening 
the valve so no weight is required for 
the former operation. Still another ad- 
vantage of the cantilever construction is 
greater sensitivity. When water is drop- 
ping in the boiler and consequently run- 
ning lower in the tube, the expansion 
produced causes the free end to rise, 
which has the effect of lifting even more 
of the tube above the water level. Con- 
versely, when the level runs up the tube 
the free end is depressed, which forces 
more of the tube below the water level. 


Still another reason why we selected 
the cantilever principle is the fact that 
with a well designed frame, it develops 
a lot of power for valve operation. Not 
much power is required to operate a 
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The human capacity to create progress out of prob- 
lems is the one common denominator in every 
forward step ever made in industrial science. And 
no one man has ever held all the answers. 

Successful and productive creative engineering 
has always been the product of many minds and 
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It is a unique pooling of brain-power, more than 
any other factor, that accounts for the important 
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THE M. W. Kezzoce Company 


ENGINEERS TO THE PETROLEUM INDUSTRY 


TORONTO LONDON 


63 























Controller connected by strain 
absorber to l-in. feed-water valve. 


double ported or a so-called balanced 
valve, but we wished to use a single 
ported positive shut-off valve. It is al- 
most impossible to grind the two valves 
in seats of a double ported valve so as 
to get a leakless shut-off. The reason for 
this is greater expansion of the inner 
valve than of the body and also some 
‘give” of the body itself with pressure. 
If a double ported valve is to be used 
at 175-psi pressure on feed water at 180 
F, and is ground in under these condi- 
tions, it will leak at 190 psi, and at 160 F 
the lower port will leak, and at 2Q0 F the 
upper port will leak. This leakage would 
not be sufficient to bother a boiler op- 
erating continuously at any approach to 
normal load, but on a load such as is 
experienced on drilling boilers that are 
at times idling, a leaky feed-water valve 
will, during these periods, build the 
level excessively high. We do not use a 
balanced valve except on the 2-in. size 
or larger, which means on boilers from 
150 hp up. 

As we designed our controller for the 
use of a lever valve and considerable 
strain would be put on the valve lever 
and the cantilever assembly by further 
contraction after the valve closed, we 
designed a strain absorber to be insert- 
ed in the rod connecting the free end of 
the thermostatic tube with the valve 
lever. All this consists of is a 4-in. pipe 
housing containing a stiff compression 
spring. The fitting on one end of the 
housing has the rod screwed into it. On 
the other end, the other rod slides 
through the end fitting and screws into 
a piston that bears on the end of the 
spring. Assembled this way, it becomes 
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Left, 11%-in. control valve with yoke turned 
for mounting controller on 2-in. pipe sup- 





ports. Right, l-in. control valve with yoke 
turned for mounting controller on brackets. 


a “compression” strain absorber for use 
when the valve is mounted below the 
controller. When the valve is mounted 
above the controller, as is sometimes the 
case for convenience in piping, a “ten- 
sion” type strain absorber is needed be- 
cause when the tube cools down, the 
free end lowers and would exert a pull 
on the valve lever. In this case, the slid- 
ing rod is run through the spring first 
and then screwed onto the piston. This 
makes a connection that is extensible 
under tension. 

The stem on a conventional lever 
valve has a lot of side play that wears 
the packing and is conducive to leaks 
and wear at the pivotal joints. To pre- 
vent this and make the action smoother, 
we designed our own yoke and stem 
guide. The yoke carries an arm with 
three holes matching three correspond- 
ing holes in the lever. If the side link is 
mounted in the holes farthest from the 
stem, the valve movement is reduced to 
two-thirds of the end casting movement. 
If the middle holes are used, the move- 
ment is reduced to one-half, and if the 
side link is mounted in the inside holes, 
the movement is only one-third and a 
lot of power is available. With a choice 
of these three conditions, practically any 
control condition may be met. The yoke 
is rotatable to any degree and all the 
pivotal points consist of cone bearings 
with tie bolts. The stem guide has a ball 
bearing through which runs a stub ex- 
tension of the stem. This causes the stem 
to move always along the axis of the 
stuffing-gland and makes packing last 
five times as long. 

One of the main objections to the ther- 


mostatic tube as a means of feed-water 
level control has been the disturbing ef- 
fect of blowing out the tube. This should 
be done once a shift, day, or week, de- 
pending on the scale-forming propensi- 
ties of the water and its air content. The 
tube is an ideal place for air to connect 
in, in that air is heavier than steam and 
lighter than water. Air in the tube will 
keep the steam from coming down to the 
water level and properly heating the 
tube. The tube is blown by opening a 
valve to atmosphere or drain, the valve 
being located off a tee in the return water 
connection from the tube (see installa- 
tion drawing). When this valve is open. 
some hot water will flow from the boiler. 
but the steam being much more fluid 
than water, will sweep all the sludge and 
air as well as all the water from the 
tube. This water has lain more or less 
dormant and the fins have cooled it con- 
siderably, especially at the lower end of 
the tube. Because of this cooling through 
radiation the tube is, under normal work- 
ing conditions, expanded to a little less 
than half of its full expansion capabili- 
ties. When all this cool water is blown 
out and the “blow” valve shut, however, 
the hot water that equalizes back into the 
tube from the boiler is just as hot as the 
steam and the tube becomes fully ex- 
panded and opens the valve to its full 
extent. This wide opening of the valve 
takes the back-pressure off the pump 
governor and the pump speeds up, rap- 
idly filling the boiler. It takes some time 
for the water in the tube to cool down 
and this relatively cold water going into 
the boiler so fast will lower the steam 
pressure. This causes the fuel governor 
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Most Likely 
to Succeed 


MOST LIKELY TO SUCCEED is a title usually 
accorded to some member of a graduating 
class. At Joakon “‘U”’ they parlayed on Moe, 
Joe and Herkimer. 








MOE majored in Phys. Ed. Played fullback on football 
team, center on the basketball team, and pitched for the 
ball club. Moe has already signed big league contracts in 
football and baseball, has a movie contract and some 
offers to play basketball. 














JOE delved lightly into Econ. and the Social Sciences, 
played a lot of bridge, polo and poker. He also got him- 
self engaged to the daughter of Philth E. Lucre, the 
multi-millionaire. 








HERKIMER made Phi Beta Kappa, specializing in mathe- 
matics, physics and chemistry, and won acclaim from 
his learned thesis on atomic power applications in indus- 
try. One day in the chemistry lab, due to an assistant’s 
error, he hit on a beauty cream formula supposedly worth 
millions. 
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TRETOLITE is the reagent most likely to succeed when a 
tough emulsion is to be resolved. The Tretolite dehy- 
drating engineer is the man most likely to succeed when 
you want help on any problem relative to oil field emul- 
sions. For the best in dehydration, use Tretolite. 


TRETOLITE COMPANY 


Manufacturing Chemiats 


St. Louis 19, Missouri * ¢ ¢ Los Angeles 22, California 
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tv open up, resulting in inordinate firing 
with its attendant effect on the setting 
and causing a waste of fuel. By the time 
the tube has cooled sufficiently to bring 
the valve to normal opening, the water 
has risen from 11% to 3 in. above nor- 
mal. Then, with the water so high in 
the tube, once cooling has begun, it is 
rather fast and the feed valve shuts off 
completely. With no water at all going 
into the boiler, the heavy firing expands 
the increased volume still further, then 
the pressure comes back and rapid 
steaming ensues. Finally, the level gets 
back to normal and the again heated 
tube opens the valve. The admission of 
relatively cold water to a boiler full of 
very hot water causes the water in the 
boiler to shrink, which produces a wider 
than normal opening in the valve. This 
cycle produces an effect that is known 
as “hunting.” It lasts about an hour be- 
fore the boiler really settles down on 
steady control. 


All this difficulty has been overcome 
by a very simple expedient. A 14-in. pipe 
connection is made in the feed-water 
line upstream from the lever valve. This 
is connected by means of a 3/16-in. cop- 
per tubing, containing some extra length 
for flexibility, to a spring loaded 14 in. 
valve connected directly to the upper 
end casting of the tube. This valve has 
a hard composition seat suitable for hot 
water or steam contact and is held shut 
by means of the spring. The valve has 
a level handle and a wire or chain at- 
tached to this handle extends to within 
reach from the ground or floor. This 
valve is called the normalizer valve. As 
soon as the blow-valve is closed the wire 
is pulled on the normalizer valve handle 


and it opens the normalizer valve admit- 
ting a stream of feed water to the upper 
end of the tube. It flows the full length 
of the tube and into the boiler through 
the water return line. This water is from 
150 to 180 F cooler than the tube and 
rapidly cools it down. In about 20 sec- 
onds the control valve is back to norma] 
opening and the water level in the boiler 
has not risen 44 in. The steam pressure 
has not been lowered sufficiently to in- 
crease the firing and the usual steady 
control has not been disturbed. 


All manufacturers of thermostatic 
tubes use a slope of approximately one 
in twelve. The reason for this. is that it 
is a compromise slope. If the tube is 
made much flatter it is too sensitive. It 
opens the valve too much on a dropping 
level and closes it too much on a rising 
level, causing hunting. If the slope is 
steepened sufficiently to stop this hunt- 
ing, the controller is not sensitive enough 
to give a quick response to changes in 
load. For 15 years, we overlooked a very 
simple and logical way of completely 
correcting this fault. We feel pretty bad 
about it but console ourselves with the 
fact that no one else saw this simple so- 
lution. Here it is. We bend the tube so 
that across the working range a short 
section has a slope of 2 in. in 12 in. 
The lower section and the upper section 
each has a slope of 34 in. per ft. This 
simple device affords very stable and 
close control under normal load but 
should the level drop only 1% in. below 
normal the level comes into the flat por- 
tion of the tube and the valve will open 
two and two-thirds times as far with a 
given drop of level as it will within the 
stabilized range. Likewise, if the load 


A patent has been issued for the 
invention of a process for the catalytic 
conversion of hydrocarbon oil. The 
new method is directed toward the 
ultimate production of optimum yields 
of butadiene and light olefins with the 
concurrent production of a liquid frac- 
tion suitable for use as an aviation 
blending stock. 


www 


suddenly goes off, and the water reache. 
the upper flatter portion of the tube, the 
valve will close quickly and prevent the 
water from building up. 

The first question the structural en- 
gineer will ask is “But have you not 
weakened your cantilever structure by 
throwing the axis of the tube off of the 
line of force?” The answer is no! The 
tube itself is of extra heavy red brass 
so powerful structurally that in order to 
put this reverse bend into it we have to 
heat it red hot and then really “romp” 
on it. Tests conducted with extreme care 
show that the deflection caused by apply- 
ing a 165-lb weight to the extreme end 
of the tube is only 1/64 in. greater on the 
bent tube than on the straight tube. Only 
a small fraction of this strain is pro- 
duced in valve motivation and the gain 
in movement of the bent tube over the 
straight tube is many times this insig- 
nificant measurement. 

The effect of this simple bending of 
the tube on control is astounding, It ac- 
complishes the same effect as a valve 
that has V-port characteristics in its 
middle range with quick opening on one 
side and quick closing on the other, and 
I have never heard of such a valve. 

Possibly the most important point in 


FIG. 1. Cantilever boiler feed-water level controller, showing application to fire-box boiler. 
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If bracket supports are to be used see drawings, Fig. 2. 
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FIG. 2. a oF instructions showing how to mount controller on brackets. 
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FIG. 3. Instructions showing how to mount controller on pipe supports. 
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This drawing is for the purpose of showing 
the change in the method of locating valve 
when pipe supports are used. Complete de- 
tails of piping and connections refer to 
drawing above. 
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Parallelling the progress of the petroleum industry from its early 
days, American Meter Company has tested, refined and improved the 
design of METRIC American Orifice Meters to meet the demands of 
new operations. 


Low cost, reliable accuracy, have earned METRIC American Orifice 
Meters the reputation for faithful performance under the most trying 
conditions in producing and refining fields. 


Instrument engineers charged with maintenance and service especially 
appreciate the advantages of METRIC American design. Parts are 
readily accessible for easy adjustment without affecting accuracy. 


TECHNICAL LITERATURE, on Indicating, Recording or 
Integrating Flowmeters, Pressure Regulators, Liquid 
Level and Flow Controllers will be mailed on request. 
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Working parts are few, simply designed, interchangeable, easily 
replaced. This keeps repair stocks at a minimum. 
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installing a feed-water controller of the 
thermostatic tube type is in getting the 
tube at just the right level so that the 
water cuts across it at the proper point. 
We believe this point to be about two- 
thirds the way up the tube. This pro- 
vides twice as much opening of the valve 
as closing. High water in the boiler, al- 
though wasteful of fuel and not condu- 
cive of the production of dry steam, is 
not usually dangerous. Low water is. 
One of the first things we learned in 
physics was that water seeks its own 
level. Sixteen years of experience with 
feed-water controllers makes me du- 
bious of that axiom. As a young engi- 
neer I thought it incumberit upon me to 
explain everything that came up in my 
work. [ have long since passed that stage. 
| have in Los Angeles two controllers in 
one plant on boilers identical with dozens 
of other boilers on which we have in- 
stalled controllers but on these particu- 
lar two the water cuts across the tube 
at a point that is just 5 in. above the 
level in the gauge glass. There are no 
traps in the connecting lines and no evi- 
dent explanation for this phenomenon. 
Yet the installation has been in for eight 
years and is still performing beautifully. 
[ have taken several prominent engi- 
neers to see this and they all say “Well, 
it just can’t be, but it is.” I have installed 
as many as five regulators on as many 
boilers all identical and piped identical- 
ly and yet the water in no two of the 
tubes would be at the same level. Usual- 


ly these differences are slight and can 
be corrected by the means we provide or 
lowering or raising the whole tube 1 in. 
without disturbing the frame. 

We have five controllers on a drilling 
rig. They have just completed drilling 
the eighteenth well. These wells have 
been drilled in five different fields. As 
many as five wells have been drilled 
without changing the height of the tubes. 
Then on moving to another field some 
of the tubes may have to be moved a 
hole. On the next move they may all 
have to be shifted to the bottom hole. 
Everything works beautifully until they 
move the boilers again and even then no 
shift or even an adjustment at all may 
be necessary. Some of this can be ex- 
plained by the formation of scale in cer- 
tain parts of the boiler but some of it 
I, at least, am unable to explain. 

About Christmas time we installed 
four controllers on a set of drilling boil- 
ers. For four days they worked perfect- 
ly, then went sour. I visited the location 
and found the levels in the tubes within 
2 in. of the lower connection. This gave 
practically no control. We lowered the 
whole frames 2 in. and got the level back 
where it should be and under perfect 
control. This lasted for three days and 
then the level was riding entirely above 
the top of the tube in all four boilers. 
We raised the frames back to where they 
were in the beginning and everything 
has been lovely ever since. 

This last experience was a little too 
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of continuous performance. 








Mercoid “DA” Controls are particularly suited for the accurate and dependable 
serwice required on many essential industrial applications. 

The outside double adjustment feature permits setting of the control without remov- 
ing the explosion-proof case cover. The accurately calibrated dial and pointers indi- 
cating the operating range, are plainly visible through the shatter-proof glass cover. 
The direct reading eliminates guesswork. 

A heavy Bourdon tube actuates the mercury switch. The Mercoid corrosion-proof 
mercury switch assures positive make and break in the electrical circuit during years 


For complete data see Mercoid catalog No. 600. A copy will be sent upon request. 
THE MERCOID CORPORATION «4205 W. BELMONT AVE. + CHICAGO, ILL. 
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much so I designed a couple of elevator 
screws for the frame so that now in three 
minutes time you can raise or lower the 
whole controller 2 in. without disturbing 
the piping. This simple adjustment en. 
ables you to get the water in the exact 
working range so as to get the finest per. 
formance out of the controller. I have 
visited many boiler plants where they 
had controllers with no provision for get- 
ting the tube back into range and find 
them bypassed and the feed on hand 
control. The firemen reported that the 
controllers worked for a while and then 
“just wouldn’t work.” Any one can 
“split” a thermostatic tube and tell just 
where the water level is and if it is not 
in the working range of the tube then 
the controller just doesn’t have a chance 
to work. 

No controller can work properly if 
the steam and water return connections 
to the tube contain any traps. A trap in 
the steam lead would be at a low point 
where steam might condense and a high 
point in the water return would consti- 


tute a trap where dissolved air freeing - 


itself from the water might collect. These 
traps, even if very shallow, will cause 


erratic control and if of sufficient depth — 


to stop the equalization of pressure, will 
completely close the feed valve. The 
water return lead may run down to the 
floor then a considerable distance and 
back up again so long as there is no in- 
termediate high spot. 

The shut-off valves next to the column 
on both the steam and the water return 
line should always be gate valves or 
cocks, never a globe valve, because a 
globe valve contains a trap inherent in 
its design. 

The thermostatic tube should never 
be painted. Paint of any kind will def- 
initely kill its sensitivity. A bright sur- 
face radiates heat much more rapidly 
than a dull surface so it is well at least 
once a year to take a strip of emery cloth 
and polish the tube. 

Piping to and from the control valve 
should be well braced to eliminate vi- 
bration and insure that all motion gen- 
erated in the tube goes into valve moti- 
vation. 

It is a big help toward intelligent op- 
eration if the lever valve has some type 
of travel indicator so that at a glance 
the operator can tell to just what extent 
the feed valve is open. As our latest im- 
provement we have installed on the valve 
itself a dial type indicator with notches 
cut in the edge of the dial for each 1/32 
in. of valve opening. The needle is actu- 
ated by the movement of the stem and 
the calibration is quite accurate. A sim- 
ple adjustment is afforded so that the 
needle may readily be set at zero when 
the valve is entirely closed. 

Yes, feed water control is a very inter- 
esting subject, one to which you could 
easily devote a lifetime of study, re- 
search, and development and even then 
you would not know all the answers but 
you probably would know how to design 
and build a controller that would per- 
form very satisfactorily. kk * 
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Stainless steel bubble trays end 
being installed in stainless clad. ftaction- 
ating tower. 




















Drilling engines driving through hydraulic torque converters into chain compounding 
ease and gear transmission. Air clutch interlock protects equipment when in low gear. 


Mobile rotary rig for South America 


Tus first of a series of semi-trailer 
mounted rotary drilling and pump units? 
has just been completed to be shipped to 
South America. The units were designed 
to provide reliable 
| EXCLUSIVE | service in remote 
areas and with pro- 
visions for moving over jungle terrain 
and soft muddy roads. Each rig consists 
of two major units, the pump unit and 
the drawworks unit, and each unit is per- 
manently mounted on its own semi- 
trailer. 
oth the drawworks and the pumps 
are equipped with dual engines to insure 
continued performance in case trouble 
develops with an engine or drive assem- 
bly. The trailers are equipped with spe- 
cial tires that normally are inflated to 
5 psi but at slow moving speeds they 
can be deflated to pressures far less than 
normal passenger tire pressures to pro- 
vide additional support on very soft 
ground. The pump trailer is equipped 
with a special bumper and the draw- 
works trailer has its normal derrick 
bumper, both of which can accommo- 
date a bulldozer to provide additional 
tractive effort in pushing the units up 
steep grades and over soft ground. 


*Maufactured by Wagner-Morehouse, Inc. 
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By NICHOLAS A. D’ARCY, JR. 


@ Drawworks unit. The semi-trailer 
mounted drilling unit includes the draw- 
works, two engines, a chain compound- 
ing drive, a two-speed and reverse trans- 
mission, and a 96-ft telescoping mast. 
This unit is approximately 10 ft 11 in. 
wide overall to meet road requirements. 

The drawworks? is specially adapted 
for this particular job. It is a two-drum 
unit with both the main drum and the 
sand ree] drum equipped with foot-oper- 
ated friction clutches. The main drum 
is equipped with 41-in. diam brake rims 
and the sand reel has a capacity of 
11,125 ft of 9/16-in. wire line. The rotary 
table drive is also through a foot-oper- 
ated friction clutch. 

Two standard catheads, an automatic 
joint breaker, and a spinning cathead 
are supplied with the rig. One standard 
cathead is mounted well forward on the 
rotary countershaft on the driller’s side. 
The other standard cathead is mounted 
on the drumshaft extension on the rotary 
drive side of rig and it is used for pull- 
ing the kelly back into the rat-holg and 
for moving other loads about the rig. 
The automatic joint breaker is mounted 
inside of and close to the countershaft 
bearing support. The spinning cathead 


2A Wagner-Morehouse Model M-41A2D. 





is also mounted inside of and close to 
opposite bearing support. 

All chains run in oil-tight guards with 

- * ° 

the exception of the short chain from 
the rotary countershaft forward to the 
rotary table. This non-oil-tight guard is 
the only chain and guard to be discon- 
nected when moving. The guards over 
the drawworks drums and moving parts 
are all designed for quick opening for 
inspection and to speed making adjust- 
ments. The air controls mounted on the 
drawworks are enclosed in the main 
frame of the drawworks in a special 
hinged panel that is locked in place with 
quick-opening aircraft type locks. This 
panel swings open for inspection after a 
few fasteners have been turned a quarter 
turn with a screw driver. 


Mechanical engine throttle controls 
are used on the drawworks engines. 
Either engine can be controlled sepa- 
rately or both engines can be controlled 
as a unit, through the use of push but- 
ton type of lock on control levers placed 
at the driller’s position. The controls are 
also equipped with handles at the sand 
reel position and at each engine so that 
complete engine speed control can be 
obtained from any of four positions. 
This gives the man starting the engines 
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control of all starting operations and 
also facilitates adjusting the engines. 

@ Engines and compounding equip- 
ment. Two 6-cylinder 200-hp. engines 
provide the power for hoisting and rotat- 
ing. These engines are equipped with 
vaporproof ignition and magnetos and 
air starting equipment. Every effort has 
been made to reduce fire hazard to a 
minimum and the air starters eliminate 
the need for batteries and generators. 
Water-cooled exhausts are installed on 
each engine. The water cooling starts 
as a continuation of the standard engine 
water-cooled manifold and carries on to 
the large silencers. A water spray is di- 
rected into the exhaust after it has passed 
through the silencer to quench any 
flames or sparks that might have re- 
mained ignited to that point. The water- 
cooled section is equipped with pressure 
popoff valves to safeguard the equipment 
from a build up of steam pressure in 
case the water valves have been inad- 
vertently turned off when the manifold 
is full of water with the engines run- 
ning. 

The drive from the engine is through 
hydraulic torque converters and then 
through airflex clutches and into a chain 
transmission for compounding the power 
of the two engines. Between the engines 
and the drawworks is a two-speed for- 
ward and one-speed reverse gear type 
transmission. The power from the two 
engines when transmitted through the 
torque converters is adequate to provide 
the maximum desired wire line pull in 
high gear so there is no normal need for 


the low speed drive. In case one engine 
is shut down the low speed is desirable 
to obtain the maximum line pull. When 
the transmission is shifted into low gear 
a mechanical interlock eliminates the 
possibility of transmitting line pull in 
excess of the rated capacity. The inter- 
lock is so designed that either engine 
can be connected to the drive when the 
transmission is in low gear. 


@ Super structure and sub structure. 
A 96-ft mast with 250,000-lb hook load 
capacity is mounted on the trailer as a 
permanent unit. This is a telescoping 
and folding mast that can be raised 
quickly when the rig reaches its loca- 
tion. The mast is raised to the vertical 
position by hydraulic rams and extended 
to its 96-ft height by means of the main 
hoisting line. The traveling block and 
adapter remains reeved up while moving. 

A walkway is built into the unit to 
provide a platform 16 ft wide running 
from in front of the rotary table to the 
rear of the table, a distance of 48 ft. The 
clear working space at the front of the 
rig is approximately 16 ft by 18 ft and 
the derrick floor is at an elevation of 
5 ft 8 in. The entire unit is jacked up to 
this height in two lifts by hydraulic jacks 
and held at the working elevation by 
means of screw jacks and derrick sup- 
ports. 


The 1714-in. rotary table is mounted 
on adjustable table support beams and 
the assembly of rotary table and rotary 
base support is moved as a unit. The 
rotary base support rests on a steel grill- 


age that also supports the telescoping 
mast. 

The rat-hole cradle is built into an 
extension of the derrick floor and is in 
the proper position for drilling the rat- 
hole when the rotary table is turned 
around. No special rat-hole digger is 
needed. The kelly pull back pipe with 
snatch block is inserted in a pipe socket 
welded to the rat-hole cradle structure 
and it is easily installed in rigging up. 

Wooden ramps are installed on the 
front end of the trailer assembly and 
steel stairs are built into the rear sec- 
tions. These stairs are equipped with 
lugs that drop into slots and no bolts are 
required to hold them in position. 


@ Pump unit. The second major piece 
of equipment is the slush pump semi- 
trailer unit. Two 714 by 12 power slush 
pumps each driven by an 8-cylinder 200- 
hp engine are mounted on this trailer. 
An auxiliary power plant is installed on 
the gooseneck of the trailer and it will 
be described later. 


The slush pumps are mounted on rub- 
ber pads to ease the strains that might 
be transmitted when traveling over rough 
ground. Complete suction and discharge 
manifolding is built into the assembly. 
The discharge manifelding is so ar- 
ranged that either pump may be oper- 
ated individually or both pumps may be 
operated in parallel. 

The drive to the pumps is through V- 
belts. 

The pump engines are mounted on 
sub bases, which permit easy adjusting 


Trailer with drilling unit in moving position. Bumper for pushing with tractor aids in moving over soft ground. 
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the V-belts on either pump. These 
ngines are also equipped with vapor- 
oof ignition and magnetos and are 
rovided with air starters. The main en- 
ne throttle control and clutch controls 
in a control panel situated on the 
lrawworks unit handrail near the drill- 
r’s position. The throttle control is by 
eans of hydraulic valves and the 
lutches are engaged and disengaged by 
eans of double acting air cylinders. 
lhe entire control panel lifts off as a 
nit and the control hoses are wrapped 
round one of the V-belt guards, which 
erves as a control hose spooling drum. 

s necessary to break the main air sup- 

line but this is done with a quick 
nection. 

Water-cooled exhaust manifolds, si- 
lencers, and water spray into the final 
exhaust are also incorporated in the 
pump engine assembly. 

@ Auxiliary equipment. A 4-cylinder 
\0-hp diesel engine drives the 15-kw 
lectric generator, air compressor, and 
vashdown centrifugal pump. This utility 
unit is all mounted on its own steel base 
und in turn mounted on the gooseneck 
‘f the pump trailer. One interesting fea- 
ture of this unit is the incorporation of 
air receiver tanks into the skids of 
unif. 
Heavy insulated cables transmit the 
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Mobile rotary drilling rig and semi trailer mounted 
slush pump unit with mast erected in drilling position. 


electricity from the generator set to the 
main control panel on the drawworks 
trailer. Outlets are provided for two 220- 
volt plugs and four 110-volt plugs. The 
220-volt outlets can be used for the bug- 
blower and the sand shaker motor and 
three of the 110-volt outlets are used for 
portable light standards. The other 110- 
volt outlet is used for a hand light. 

A unitized gas surge tank assembly 
and pressure regulating system is also 
included with the unit. This equipment 
is all mounted on sturdy steel skids for 
ease in moving. 

@ Pipe racks. Steel pipe racks and 
walkways are supplied with the rigs. 
Each unit has one complete set of racks 
to be used at the drilling location and a 
second set to be set up at the next loca- 
tion. The use of this extra set of pipe 
racks allows the operator to move his 


rexr 


Today there are 1000 manufac- 
turers engaged, in whole or in part, 
in supplying equipment for oil drill- 
ing or producing. They are actually 
oil-field tool makers. The field supply 
stores are widely scattered through- 
out the oil-producing areas. 





Looking forward from driller’s position showing con- 
trols and view of rotary table and working platform. 


pipe ahead at the completion of a well 
and have a place ready to lay it down 
at his next location. 

Each rig has two racks 24 ft wide and 
36 ft long, one being set on each side of 
the steel walkway. The pipe racks are 
built up of light steel sections bolted to- 
gether. The racks are of sufficient length 
to be used with range one, two, or three 
pipe. 

A 5 ft wide by 45 ft long walkway is 
used. It is long enough to support the 
drill collars and kelly while moving and 
storing them. 

No concrete is required for a founda- 
tion but 3 by 12 timbers are laid solid 
under the drilling unit and at intervals 


under the pipe racks. The pipe racks are 
3 ft high. 


@ Trailers. The low bed semi-trailers 
were specially designed for this job. The 
semi-trailer is ‘mounted on springs and 
supported by eight 12.00 x 20 special 
low pressure rear tires. The drawworks 
semi-trailer is mounted on equalizing 
beams and supported by sixteen 10.00 x 
20 low pressure rear tires. One of the 
big problems was to obtain special tires 
that would support the loads under very 
muddy conditions and could be deflated 
to low pressures. The truck tractors will 
be equipped with ten 12.00 x 24 tires. 
kk x 
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The power demand of a rig is a big factor in the cost of 
drilling. Drilling costs are out of line when avoidable 
vibration and friction eat up horsepower. Patterson- 
Ballagh Protectors and Stabilizers reduce vertical fric- 
tion losses between drill pipe and casing when coming 
out of hole and save power cost. 


Engineers chart power losses due to friction. They show 
horsepower used in rotating the bit and circulating 
mud and how Protectors reduce torque and increase 
RPM while drilling. These Protector advantages in 
rotating are well understood. 


Power Diagrams also show that even a larger percent- 
age of power is used in coming out of the hole. Com- 
paring the hoisting power demand for an operation 
where the string is not 100% rubbered, with one where 
Protectors are used on every joint of drill pipe, we find 
that Protectors greatly reduce the power demand and 


Divisio® 






»aACKSON 


Fest Set Yee!" 





increase the safe hoisting speed. By keeping the string 
centered steadily in the casing, Protectors prevent 
metal-to-metal drag and reduce vertical friction when 
coming out of hole. 


Your cost per round trip figures in dollars per horse 
power used. When you reduce hoisting friction losses, 
every horse power saved means actual dollars in profit. 
You will find that these savings are many times the cost 
of rubbering your entire drilling string. In addition, 
you will save plenty in early replacement costs due to 
avoidable wear and tear on equipment. You will also 
save drilling time. 


Why delay when you can start saving today? Patterson- 
Ballagh Casing Protectors and Drill Pipe Stabilizers 
help drilling pay all the way, every day. See your 
Patterson-Ballagh man for complete details on 100% 
Power Protection of your drill pipe. 





Co. 





CASING PROTECTORS AND DRILL PIPE STABILIZERS 


Main Office: 
1900 E. 65th St. * 6247 Navigation Blvd. 
Los Angeles 1 Houston 11 
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The D. V. multiple stage cementer 


By ROY E. EDWARDS and F. W. NUSSBAUMER 
Halliburton Oil Well Cementing Company 


Micrriece stage cementing is not a 
new process, and has been used for a 
number of years, but until fairly recent- 
ly, the tools available had limited its 

successful applica- 
| EXCLUSIVE | tion to compara- 

tively shallow wells 
with low formation pressures. 


With the introduction of the D. V. 

Multiple Stage Cementer, multiple stage 
cementing is no longer limited by well 
depth, temperature, amount of cement 
to be used, pump pressures, circulating 
time while landing casing, or final well 
pressures, both inside and outside the 
casing. The feature of this new tool that 
makes the multiple stage cementing pro- 
cedure successful on present day deep 
high pressure wells is the use of two steel 
sleeves. The lower sleeve is opened at 
the proper time during the cementing job 
allowing the cement to flow out of the 
casing into the annulus, and the upper 
sleeve is closed at the completion of the 
job, giving a positive seal against flow 
of fluid or gas through the wall of the 
tool. 
@ Multiple stage cementing. Multiple 
stage cementing can be defined as a cas- 
ing cementing procedure wherein one 
volume of cement slurry is placed in the 
annulus around the casing, through the 
casing shoe, and a second volume of 
slurry is introduced into the annulus 
through ports in the wall of a device 
situated in the casing string at some 
selected point above the casing shoe. 
[his requires the use of a special tool 
coupled into the casing string during the 
running of the casing, and placed at a 
predetermined point dependent upon 
the desired results of the entire cement- 
ing job. 

The multiple stage cementing device 
previously used was a steel collar with 
a movable internal sleeve covering holes 
or ports in the wall of the collar. A plug 
or ball engaged a seat in the sleeve, un- 
covering the ports and allowing the ce- 
ment to flow from the casing into the 
annulus and upward around the pipe. 
lhe only barrier to the entry of fluid or 
gas into the casing after the job was the 
wall of cement behind the casing. 

@ Requirements of a universal multi- 
ple stage cementer. When deeper drill- 
ing made it necessary to place cement 
at greater depths under higher pressures 
and with higher temperatures, it was im- 
perative that a new or improved multi- 
ple stage cementing tool be developed 
that could be used on any well regard- 
less of depth, pressure, or temperature. 

The pew tool would need sufficient 

strength to withstarid the tensile loads 
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placed on a string of casing in a deep 
hole, and it must have an inside diameter 
equal to or greater than the casing string 
in which it is run. It would need, in addi- 
tion to the opening sleeve, a positive 
shut-off sleeve, to prevent fluid or gas 
from entering the pipe through the ce- 
menting ports. It would need packing 
that would withstand the effects of high 
temperature and corrosive water and gas 
found in oil wells. 


@ A new cementer. After a consider- 
able period of research, the D. V. Multi- 


FIG. 1. D.V. multiple stage cementer. 


> CEMENTING 
PORTS 








ple Stage Cementer was developed. As 
shown in Fig. 1, this tool consists of a 
steel external case and two internal 
sleeves so constructed and arranged that 
the ports through the wall of the tool 
can be opened and permanently closed 
by the use of plugs pumped down with 
the cement slurry and displacing fluid. 
High pressure packing is arranged to 
give a gas and fluid seal before the tool 
is opened and after it is closed. Shear 
pins are provided to prevent movement 
of the sleeves until the proper plug has 
seated in the proper sleeve and differ- 
ential pressure built up in the casing. 

Some features of the D. V. Multiple 
Stage Cementer are: (a) No external 
valve mechanism to be damaged while 
tool is run in the hole, (b) valves can- 
not be damaged by circulation, (c) the 
closing sleeve is positively locked closed 
by means of a lock ring, and (d) a posi- 
tive shut off is obtained in either direc- 
tion. 


@ Operation of tool. The operating 
procedure for the D. V. Cementer is 
shown by the operation diagram, Fig. 2. 
A guide shoe is placed at the lower end 
of the casing string, one or more float 
collars are placed in the joints above 
the shoe, and the D. V. Cementer is 
placed in the casing string at the desired 
point. After the casing is run, the drill- 
ing fluid is circulated for a sufficient 
time to assure that the floats are working 
properly, and the annular space outside 
the casing is clear, allowing free move- 
ment upward of the fluids and cement. 
The cement for the first stage is mixed 
and pumped into the casing followed by 
the correct quantity of displacing fluid to 
fill the casing from the desired top of the 
cement to the D. V. Cementer. The open- 
ing plug is placed in the casing followed 
by the cement for the second stage. The 
closing plug is then inserted and pump- 
ed down to the cementer ahead of the 
displacing fluid. When the opening plug 
engages the lower seat of the cementer, 
pressure is exerted on the opening 
sleeve, shearing the retaining pins and 
allowing the opening sleeve to move 
downward. The cementing ports are un- 
covered and the second stage of cement 
flows out through these ports and up- 
ward in the annulus between the casing 
and the wall of the hole. When the clos- 
ing plug engages the upper seat of the 
cementer, retaining pins are sheared 
allowing the closing sleeve to move 
downward, sealing off the ports through 
the wall of the cementer. A locking ring 
placed on the outside of the- closing 
sleeve prevents it from reopening when 
the differential pressures are reversed or 
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@ World Wars...I and II 


believe me it has made plenty of wind in its lifetime. 
...have come and gone—but this Waukesha Engine 
of 1917 goes on... and on... 


“Four years ago while hauling this compressor 

into our mine pit, the coupling broke and the com- 
But let’s hear what Mr. John M. Weed, pressor unit rolled backward, took a sheer drop of 
Superintendent of McAlester Fuel Co., Rockdale, fourteen feet, and turned upside down. We turned it 
Texas, has to tell us: 


over, filled the crankeases, and the gas tank, cranked 
“We are pleased that you are able to give im- 


it up, and much to our surprise and happiness she 
mediate shipment of our parts order for “Old Faithful” went back to work making wind. 
Waukesha Motor No. 24656 Model L originally sold 


: **The writer has been in this line of work since 
in 1917, and which we have used since 1919 or 1920. 


the age of 16, and in those 40 years or more he has 
“The engine is in its original hook-up, that is, learned that the word Waukesha on an internal com- 
it is still driving an Ingersoll-Rand Compressor and, 


bustion engine really means something.” 


WAUKESHA MOTOR COMPANY ¢ WAUKESHA, WISCONSIN 


NEW YORK . TULSA . 
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the drilling tools are moved through the 
casing. 

If a wiper plug is desired to follow the 
first stage of cement, the male and fe- 
male plug may be used. The operation. 
of this plug is shown by Fig. 3. The fe- 
male part of the plug is placed in the 
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space between the lower end of the ce- 
menter and the joint of casing at the 
time the casing is run. The male part of 
the plug is placed in the casing after the 
first stage of cement. When the male 
engages the female, a ring is sheared 
at the top of the female plug allowing 


FIG. 2. Left, operat- 
ing diagram of D.V. 
multiple stage ce- 
menter. 
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FIG. 3. Below, male 





Oe 
, y * , NAN if ‘, 
44 a NW. 44/7 NN . 74 \ 

































and female plug. 
* N PB 
NS 
me, > oy, GF 
Sie “2 OPENING PLUG K 
4 NN ‘ ay 
| $4 AN 
“4 »s 
Sei ra , nee FLUID EY 
x i: i AK 
a if ny: + ETDS 
\ | j SiG sf 
hae PS iV 
y A I “ 7. if 
a 4 MALE PLUG A 
{| + nN 3 


























a SLEEVE 

: TOOL CLOSED 

i | sea -~: UPPER SLEEVE 

°F Fae ; ACKING SY x 

4, 4 ~ oe A PORT CLOSED ZG a . : UY 
; <2 PACKING Ye ost 
“ANT GY N Re 





_.-——— 


da 
H1, 
AAD I bo 0 ae rte wo nn 





BY-PASS SPEAR VA 


HOWCO FLOA 
COLLAR 





the complete wiper unit to move down. 
ward. A bypass spear, placed at the top 
of the upper float collar, is to unseat the 
male plug from the female and allow the 
fluid to bypass the wiper plug. This is 
just a safety measure should the wiper 
plug reach the top float before the 
opening plug opened the cementer. 


The D. V. Multipie Stage Cementer is 

so designed that it may be used in either 
a simultaneous cementing procedure in 
which both the upper and lower stages 
are in the casing at the same time, or in 
an interrupted method whereby the 
lower or shoe stage is landed, the tool 
opened, circulation established through 
the tool ports, and the upper stage of ce- 
ment then applied. In either method, the 
casing may be worked in the hole by ro- 
tation, reciprocation, or both, without 
in any way interfering with the opera- 
tion of the D. V. tool. 
@ Applications of multiple stage ce- 
menting. The basic uses of multiple 
stage cementing are: (1) Full depth ce- 
menting, (2) reduction of pumping pres- 
sures, (3) cementing widely separated 
formations, (4) reduction of channel- 
ing. All these uses are subject to varia- 
tions and overlapping applications de- 
pending upon field conditions, the de- 
sired final results, and economic con- 
siderations. 

In deep wells, where it is advisable to 
cement from the casing shoe up and into 
the last prior casing, the pressure neces- 
sary to land the high cement volumes 
required may become dangerously high. 
This is especially true in areas that have 
high bottom hole temperatures and soft 
formations. These factors can result in 
failure to complete successfully the ce- 
menting job. In such cases, the applica- 
tion of a multiple stage cementing job 
will materially lower the maximum 
pumping pressure as the pressure of the 
upper stage of cement in the casing 
assists the pump in the landing of the 
lower stage by hydraulic balance. In ad- 
dition, the upper stage, placed around 
the casing through the multiple stage ce- 
menting tool ports, greatly shortens the 
total cement travel distance, resulting in 
less contaminated cement about the 
upper portion of the casing. 

A lower formation, in a deep well, may 
have a condition of low pressure and 
high permeability. The pressure of the 
cement column, plus the pump pressure 
necessary to place it to the desired 
height in the annulus, may allow loss of 
cement into this section. This may leave 
some upper formation unprotected, and 
can cause production difficulties in the 
producing formation. The use of the 
multiple stage cementer to introduce 
part of the necessary quantity of ce- 
ment at an intermediate point in the sec- 
tion to be cemented will reduce the re- 
quired pump pressure and the weight 
on a lower formation. In some cases, the 
first or lower stage of cement is mixed 
and pumped to place, the multiple stage 
cementing tool is opened, the circula- 
tion through the tool maintained until 
the cement has taken its initial set. The 
second stage of cement is then mixed 
and pumped to the proper height behind 
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Gray Systems of Well Control include the Composite 
Manifold, a christmas tree and flow line manifold all in one. 
Its 4 valves and 2 chokes built into one unit do the work of 
28 separate parts. Operating loads are greatly diminished 
through the reduction of pressure subject areas. Gray 
Systems of Well Control provide for the removal of many 


parts when they have performed their function, rather than 
keeping them tied up in the permanent well structure. With 
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this method, blowout preventers, drilling master valves, 
strippers, etc., are available for use throughout their entire 
period of usefulness and then relegated to the position of 
accessories. All can be reinstalled if and when needed, 


Gray Systems of Well Control are on the job around the 
world, shouldering the problems of men who have to work 
in well control. Our library of knowledge gained from the 
experience of 25 years, from problems solved with men who 
actually drill oil wells, is available to you when you use Gray 
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FIG. 4. Differential valve. 


the casing through the cementing ports 
of the multiple stage cementer. 

In wells where widely separated sands 
must be sealed by cement to insure 
against fluid migration or possible blow- 
out, a multiple stage job provides a 
method for handling such cases without 
the necessity for placing cement from 
casing shoe to the upper sand. The mul- 
tiple stage process in this instance as- 
sures the correct placement of uncon- 


OPENING SLEEVE woves To D 








taminated cement for positive sealing 
where such sealing is most desired. 

The multiple stage tool is placed at 
the lower end of the section to be pro- 
tected, and the cement coming through 
the ports of the tool flows upward cover- 
ing the desired section. 

Multiple stage cementing may be ap- 
plied in areas where experience has 
shown that severe channeling of cement 
occurs in the ordinary casing cement job. 
In this application, the tool may be 
placed adjacent to the trouble spot in 
the well and cement flowing out the side 


FIG. 5. Temperature pressure dehydration setup. 
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FIG. 6. Pressure dehydration setup. 
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ports of the tool under high velocity is 
frequently effective in overcoming this 
condition. The tool may be spaced as 
close as 100 or 200 ft above the casing 
shoe. Wall cleaners, spaced above and 
below the cementer, are often used with 
the multiple stage cementer to reduce 
channeling. 

@ Novel hydraulic principle. The D. 
V. Multiple Stage Cementer incorporates 
a novel principle of hydraulics. The D. 
V. means “differential valve,” which is 
the principle responsible for the suc- 
cessful operation of the tool, as shown in 
Fig. 4. If the opening and closing sleeves 
were the same diameter outside and in- 
side, fluid would be trapped between the 
opening and closing plugs at the time the 
closing sleeve covered the cementer 
ports. The results would be the same as 
that of a piston in a closed cylinder. If 
the closing sleeve were made to telescope 
into the opening sleeve we would no 
longer have the effect of a closed cylinder 
after the two sleeves come together. At 
the moment the opening sleeve receives 
the skirt of the closing sleeve, the pres- 
sure above and below the plug equalize 
and the “differential valve” principle be- 
comes effective. As there is a pressure 
differential between the inside and out- 
side of the casing, the effective cross- 
section area at “D” is greater than at 
“C,” the downward force at “D” is 
greater than the upward force at “C.” 
Thus the closing sleeve will move down- 
ward and the entrapped fluid will flow 
upward from the bottom of the sleeve. 
past the closing sleeve seat to the top of 
the sleeve. 

@ Research and testing of tool. The 
research and testing of the D. V. Ce- 
menter included an_ investigation of 
packing and the effect of clearance on 
packing, the effect of temperature on 
the operation of the tool, the effect of 
dehydration of the cement in the tool, 
and the premature shearing of the shear 
pins in the top sleeve. An attempt was 
made to duplicate every condition to 
which the tool would be subjected in the 
well. 

The severity of the research tests 
made on the D. V. Cementer is illustrated 
by Figs. 5 and 6. An attempt was made, 
as shown in Fig. 5, to duplicate the well 
conditions during the first stage of a 
multiple stage cementing job. The test, 
as shown in Fig. 6, was to duplicate the 
well conditions while the second stage of 
cement was mixed and pumped to place. 
The same tool was used on both tests. 
and the internal sleeves were not moved 
or disturbed between the tests. + % x 
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© two wells are identical. 
Neither are the problems 
Gthwell is to produce the max- 
duction costs. 





Only f ading..each bore-hole 

the answ indivie tion problems be found. \. 4 
at these for ons are, at t depths they areslocated, \ 
presence of flui porosity are all factors in 
correct solution of and remedial problem 


Radioactivity Well Logging is the only Service that 
plete information about formation characteristics T 
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Stores trailer speeds maintenance work 


For a good many years, the technicians 
and engineers at Shell Oil Company’s 
Wood River, Illinois, refinery (Shell’s 
largest) have been solving big problems 
24s a matter of course. They manufacture 
gasoline and oil by the millions of bar- 
rels. They turn out many of the 1069 
products Shell makes from petroleum— 
products that range from special lubri- 
cants for industry to liquefied petroleum 
gas used in stoves and refrigerators in 
thousands of farms and rural homes. 
They operate a large laboratory for im- 
proving existing products and develop- 
ing new ones. And recently—in an effort 
purely incidental to main projects—they 
solved the legendary problems of mak- 
ing the mountain come to Mahomet. 

The mountain, in this case, was the 
refinery’s central stores department, 
main distributing point for materials 
needed in maintaining the many types of 
oil processing installations. Mahomet, 
instead of being only one person, or even 
a dual personality, was a tremendous 
cast of characters—the scores of men 
performing the refinery’s maintenance 
operation during a routine “shutdown” 
of a processing unit. 

The refinery’s problem was to bring 
the stores department to the job. The 
problem is an old one; it still plagues 
many companies, and it is complicated 
by several vexing features. First, there 
is the formidable complexity of a typical 
maintenance job. The crew working on 
it needs pipe, elbows, flanges, nipples, 
valves, bolts, studs, and enough other 
items to fill a stock list many columns 
long. And second, there is the money in- 
volved. Shutting down any unit of a 
plant as big as the Wood River Refinery 

—for maintenance or any other reason— 
is expensive. The longer the shutdown, 
the more it costs. Any big job consumes 
hundreds of man-hours of actual work; 
but the refinery found that one prop un- 
der its high maintenance costs was the 
time men spent going back and forth be- 
tween the job and central stores for 
needed equipment—or the time they 
spend waiting while some one else ran 
the errand. At any rate, the time spent 
in unproductive effort—or lost in waiting 

-was making official heads ache pretty 
severely. And so was the final problem— 
accounting. The paper work involved in 
issuing hundreds of separate items for 
the same job had taken on serious pro- 
portiofs. 

There was one phase of the overall sit- 
uation, however, that lent itself to study 
and eventually provided the key to a 
happy solution. Whenever refinery en- 
gineers can, they shut down units one at 
a time. Thus, during a given mainte- 
nance shutdown, a large crew will use 
large ‘quantities of material in a fairly 
small area, 
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So, when they began to move the moun- 
tain, they found Mahomet pretty well 
concentrated. The crux lay in moving 
enough of the central stores department 
mountain to him when it was needed. 
Not long ago, Shell solved the problem. 
They brought the mountain to Mahomet 
in a big, specially built trailer. 

Ideally suited for use in major shut- 
downs, where big crews work in limited 
areas, the trailer carries a generous stock 
of commonly used material. Refinery 
management continues to plan shut- 
downs well in advance of actual work, 
and the stores trailer is always ready. 
In one trial period of six weeks, the 
trailer served four shutdowns totalling 
20 working days. In that time it filled 
nearly 1100 orders that accounted for 92 
per cent of all material used on every 
job. The trailer draws material from 
central stores on a general plant account 
and issues it to workmen on the job 
without order forms. 


P 749.1 


Plant management says the trailer’s 
saving in paper work is impressive. And 
naturally, by giving faster service on 
supplies, the trailer speeds work and 
lowers maintenance costs. 

This mountain-moving machine is a 
ten-ton job built to the storekeeper’s own 
specifications. It has its own heating and 
ventilating systems. It has a telephone 
for easy communication with central 
stores, and it is fully equipped with elec- 
tricity. Windows assure good light, and 
well arranged shelves and bins make 
stock handling and inventory easy and 
efficient. 

Because it is large, the trailer is used 
only on major jobs, but it has proved so 
satisfactory that Shell engineers are 
planning to build more for other refin- 
eries. Based on the record it established 
during the trial period, the trailer seem- 
ed certain to pay for itself within three 
months—a creditable record for moun- 
tain-moving equipment. kk x 


Well stocked portable stores trailer on routine maintenance. 
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Oil-shale demonstration plant’ 


Tue oil-shale demonstration plant 
situated on the U. S. naval oil-shale re- 
serves, 744 miles west of the town of 
Rifle, Colo., which was dedicated recent- 
ly, is the first of two demonstration units 
planned by the Denartment of the In- 
terior under a five-year $30,000,000 pro- 
gram of synthetic liquid fuels research 
and development. The objective in both 
the oil-shale plant and the coal unit to 
follow is to prepare a blueprint for pri- 
vate industry, demonstrating the proc- 
esses and costs for obtaining gasoline 
and lubricants from new sources to sup- 
plement the Nation’s reserves of natural 
petroleum. 

Coincident with the dedication, the 
new plant will produce its first shale oil. 
To obtain oil from oil shale, the shale is 
mined by methods similar to those used 
in coal mining, crushed, and charged 
into a retort where heat is applied. This 
breaks down the organic material and 
liberates the oil. A ton of high quality 
shale will yield 45 gal or more of oil. 
Products closely resembling those com- 
monly produced from petroleum, such as 
gasoline, diesel fuel, and waxes, can be 
— by distilling and refining the shale 
oil. 

Oil shale reserves of the United States 
are estimated to contain about 92 billion 
bbl of oil, roughly four to five times the 
known petroleum reserves of the country 
and enough to supply the nation’s needs 
for more than 60 years at the present 
rate of use, according to the Bureau of 
Mines. Most of this reserve is concen- 
trated in the Rocky Mountain states of 
Colorado, Utah, and Wyoming. 

The term “oil shale,” as commonly 
used, covers a wide variety of laminated, 
solidified mixtures of claylike sediments 
and animal and vegetable matter having 
the common property of yielding oil 
(shale oil) upon heating to high tem- 
peratures, yet being but slightly sus- 
ceptible to the action of solvents. 

The mineral matter of oil shales is 
largely clay (aluminum silicate), and 
shales in different localities show wide 
variations in their mineral composition. 
The organic substances that yield oil 
upon heating are termed “kerogen” from 
two Greek words meaning “producer of 
wax.” What kerogen is and how it is 
formed are subjects of much contro- 
versy. It is generally believed, however, 
that the yellowish globules and yellow 
or brown (often nearly black) streaks 
appearing in the shale are the source of 
the oil produced when the shale is 
heated. 

It usually is conceded that oil shale 
was formed or laid down in fresh—or 
semi-fresh—water basins where the 
deposition of mineral sediments was 





*From a release by U. S. Bureau of Mines. 
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nearly continuous during the accumula- 
tion of animal and vegetable remains. 
There is little doubt that the variation in 
either the rate of accumulation of ani- 
mal and vegetable matter or the rate of 
sedimentation of the mineral matter, or 
both, is responsible for the difference in 
the proportions of these constituents in 
oil-shale strata. 

Oil shales are widely distributed, both 
geographically and geologically. They 
appear abundantly in certain sections of 
all continents and range in age from 
early Paleozoic to late Cenozoic. Al- 
though these deposits are quite preva- 
lent, only certain deposits warrant de- 
velopment because of their richness and 
advantageous situation with respect to 
markets. Such deposits occur most 
abundantly in Europe, Australia, and 
North America. 

@ Selection of area. In planning and 
devising a comprehensive program for 
the oil-shale demonstration plant, a re- 
view of past developments of each phase 
of the operation had to be made. The only 
oil-shale investigative work in the United 
States on a scale large enough to yield 
practical] information was conducted by 
the Bureau of Mines near Rifle, Colo- 


rado, from 1925 to 1929. Information 
available from these operations, together 
with geological data, aided studies pre- 
liminary to the present project. Before 
even a general area in which to conduct 
the investigations could be selected, all 
known deposits in the United States were 
thoroughly surveyed. Results showed 
that the deposits presenting the best pos- 
sibilities for commercial exploration are 
in Colorado and Utah. Accordingly, in- 
tensive study of these deposits was made, 
and the Bureau of Mines conducted a 
survey for a specific site for the oil-shale 
demonstration plant in the area between 
Rifle and DeBeque, Garfield County, 
Colorado. 

The shales in this area are in the 
Green River formation of Eocene age, a 
formation that contains more than 80 
per cent of the estimated recoverable 
shale oil of the United States. The com- 
bination of accessibility of transporta- 
tion, water supply, suitable topography, 
electric power, nearby urban communi- 
ties, and climatic conditions is unequaled 
at any other locality where suitable oil 
shales occur in the Western States. The 
shales in this area had been sampled, 
assayed, and logged, and such complete 


View of mine road showing the zigzag pattern cut in talus slopes of broken oil shale 
that has fallen from the weathered cliffs through the centuries. By means of 
switchbacks and hairpin turns, the road climbs 3000 ft above the Colorado River 
—Bureau of Mines photo. 


Valley in the course of 7% miles. 
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SPECIAL 


All shields quickly removed. 

Service parts available everywhere. 

All wearing parts heat-treated. 

Dnly rotary drive chains operate while 
drilling. 

Self-contained chain transmission, pump 
lubricated. 

Rathole digger drive standard. 

Self-aligning, anti-friction bearings 
throughout. 


All shafts are alloy steel and ground for 
bearing fits. 


FEATURES 


Diamond chains throughout. 
Transported without removing anything. 
Sturdy, yet light weight. 

Third engine set-up available. 

Sand line drum optional. 

Hydraulic brake optional. 

Quality workmanship throughout. 
Lowest cost. 

Longest life. 

Least repairs. 


us and we will send you the name of your nearest Model O owner so you may ask the man who owns one. 
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Since O.P. A. 


Why pay more for a twin- 
engine draw works when 
there is none better? _ 
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Base price of “Cardwell” Model O twin-engine draw works including 
two D13000 “Caterpillar” engines, chain drive .... + « « « « $27,400 
two WAK Waukesha engines, chain drive ..... ° - $27,000 
two NKU Waukesha engines, V-belt or chain drive . . ° - $33,000 
two D17000 “Caterpillar” Engines, V-belt or chain drive ° » $34,320 
two Buda 1879 Engines, V-belt or chain drive ... . $38,830 
two General Motors “Twins,” chain drive . .... - $39,400 


Volume Production Makes These Low Prices Possible 
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The Green River oil shale formation of Colorado, Utah, and 
Wyoming indicated by the shaded areas on this U. S. Geologi- 
cal Survey map, is estimated to contain 76 billion barrels of 
oil or more than 82 per cent of the recoverable shale oil in the 


United States. The new oil shale demonstration plant of the 
Bureau of Mines is just west of Rifle, Colorado (lower right), 
and the oil shale research and development laboratory at Lara- 
mie, Wyoming (extreme right). 


information was not available concern- 
ing shales in any other area. In addition, 


every variety of shale in the Green River .. 


formation, from the richest to the lean- 
est, and covering the full range of cak- 
ing characteristics, could be mined at 
the proposed location. The Secretary of 
the Interior approved the Rifle-DeBeque 
area August 3, 1944, 
@ Selection of site. A temporary field 
office was established at Rifle, Colorado, 
August 22, 1944, and from it a skeleton 
staff of three engineers and one stenog- 
rapher began work on a series of recon- 
naissance surveys to determine the most 
desirable location for the project. 

These surveys were conducted on the 
Green River formation over the entire 
Piceance Basin of northwestern Colo- 


90 





rado, which includes the area bounded 
on the east by Government Creek, on the 
south by the Colorado River, on the west 
by Roan Creek, and on the north by 
Piceance Creek. When no suitable loca- 
tion was found where open-cut mining 
would prove practical to obtain shales of 
the desired richness and caking ténd- 
encies, only those locations adaptable 
to underground mining operations were 
considered for further study. 

The reconnaissance surveys revealed 
19 possible project sites. These 19 sites 
were subjected to complete, detailed, en- 
gineering analysis that involved the in- 
vestigation of (1) a mine site, (2) a 
processing-plant site, (3) a housing site 
and living conditions, (4) terrain for a 
shale-transportation system, (5) water 


supply, (6) roads and transportation fa- 
cilities, and (7) power and communica- 
tions systems available. As a result of the 
engineering analysis, 16 of the 19 sites 
were eliminated as potential project lo- 
cations. 

The three remaining sites, all of which 
offered adequate facilities for the loca- 
tion of a demonstration plant, mine, and 
housing site, were the areas known as 
Anvil Points, Allen Point, and Cotton- 
wood Point. These three potential sites, 
on the Colorado River front between 
Rifle and Grand Valley, were selected 
for detailed topographic and formation 
study. 

The oil-shale formations at these three 
sites were sampled in greater detail, the 
samples were assayed to determine the 
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YOU WOULDN'T 
MAKE YOUR OWN 
DRILLPIPE 


It takes more than a plant to provide dependable, reliable drill pipe 
that can stand the gaff of drilling. It requires experience and ‘‘know- 
how”’ on the part of the men who operate that factory. 





For dependable power that can do the job... drilling, pipe-lines, 


refining and pumping .. . look to your local Utility Electric Power Com- Call the Power Engineer of your local Utility 
pany. They not only have the facilities, but their power plants are manned — + gti age th gators on © tee oe 
by technically trained personnel that can better meet your needs for be glad to analyze any of your power needs and 
power. And the cost. . . it’s rock bottom. — re ee ee 


PETROLEUM ELECTRIC mma ASSOCIATION 
TF 


Box 1498, Oklahoma City, Oklchome 
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availability of shales of various richness 
and caking tendencies, and topographic 
and traverse surveys were made. These 
data, with information gathered through 
a thorough study of each site, were used 
to evaluate the three areas in accordance 
with the analysis; and a formal site- 
survey report recommending the Anvil 
Points area, located on Naval Reserve 
land, was prepared and submitted to 
Washington. Because of its interest in 
oil-shale development the Navy auth- 
orized the use of the reserve and the 
Secretary of the Interior approved the 
recommendation of the Anvil Points site 
February 17, 1945. 

@ Design and construction of demon- 
stration plant. The demonstration plant 
program has been expedited greatly by 
the assistance and cooperation of many 
individuals and the service and civic or- 
ganizations of the area. After approval 
of the Anvil Points site, procedures were 
instituted to obtain rights-of-way for a 
road, a power line and transformer sub- 
station, a telephone line, and a sewer 
line. Legal access was available to the 
Bureau of Mines June 14, 1945. A com- 
plete program of design and construction 
work has been followed, using Bureau 
engineers and workmen, in establishing 
housing facilities, utility lines, and plant 
structures. 

@ Facilities. Funds for the construction 
of the access roads system for the proj- 
ect were made available by the Public 
Roads Administration and the United 
States Department of the Interior. The 


approach road from Highway 6-24 was 
begun in the spring of 1945. This road 
has been expanded to provide all- 
weather access to the housing area, 
mine, and plant. That portion from the 
highway to the housing area is 1.31 miles 
long, from the housing area to the plant 
area 0.68 miles, and from the plant to the 
mine 5.49 miles, a total length of 7.48 
miles. The roads are being maintained 
by plant employes and equipment. All 
roads were completed by August, 1946. 


@ Utilities. After surveying, construc- 
tion of the power distribution system was 
begun. From temporary construction 
power in February, 1946, the transmis- 
sion system progressed to available 
power for plant and domestic use in 
May, 1946. Power for mine use was 
available in September, 1946. 

The transmission system includes a 
main substation near the power lines of 
the Public Service Company of Colorado, 
a substation at the river pumphouse, one 
at the mine, one at the housing center, 
and one at the plant. The power comes 
from the main transformers at 13,800 
volts and is transmitted at this rate to 
the four other substations where the volt- 
age is reduced to the desired level. 

A telephone line to the plant and 
housing areas was constructed by the 
Mountain States Telephone and Tele- 
graph Company. The line from the plant 
area to the mine was installed by Bureau 
employes. 

The water-supply system was begun in 


Shale-storage bins are shown in foreground, the two N-T-U retorts each having a 
capacity of 40 tons of raw shale, and the Colorado River in the background. Note 
Dedication-day visitors on upper platform of retort installation. 
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—Bureau of Mines photo. 





the latter part of 1945 and was com- 
pleted the following year. Separate stor- 
age facilities have been provided for the 
housing and plant areas, consisting of 
two 43,000-gal water tanks for domestic 
use and three 43,000-gal units for plant 
use. The camp and plant reservoirs are 
situated 275 and 300 ft, respectively, 
above the areas which they serve. A 
water-intake settling pool was built on a 
gravel bar at the edge of the Colorado 
River, and the water is withdrawn 
through the banks of the pond. The 
water supply is treated by chlorination 
in the pumphouse at the river, after 
which it is pumped to the reservoirs by 
multistage centrifugal pumps. The water 
line from the river to the housing area 
reservoir is 9558 ft long. The plant 
water-supply line, consisting of 5693 ft 
of 6-in. pipe, branches from the main 
trunk line to the housing area. The 
water-distribution system for the housing 
area is a 6-in. line 3600 ft long, laid in a 
circulating loop from which 34-in. 
laterals for the 50 housing units are ex- 
tended. Fire hydrants in the housing area 
also are supplied from this loop. Plant 
water-distribution lines are connected to 
a 2090-ft-long, 6-in. plant trunk line con- 
nected to the plant reservoir. All water- 
supply lines were completed and tested 
in May, 1945, found sound, purged, and 
put into operation. 


A water supply for the mine was de- 
veloped on the mesa above the cliffs and 
a pipe line laid to the workings during 
the summer of 1945. In 1946 two earthen 
dams, containing 10,125 cu yd of fill and 
capable of impounding 700,000 gal of 
water, were constructed in Glover’s 
Park on the mesa above the mine. These, 
with a small, electrically driven pump 
housed in a small, earth-covered build- 
ing, a buried 2-in water line extending 
to a 10,000-gal wood-stave tank placed 
atop the cliff near diamond-drill hole 
“A,” and a water line leading from the 
tank through the drill hole to the mine 
works form the mine water-supply sys- 
tem. 

The houses are connected to a sewage 
disposal system through 3150 ft of 8-in. 
and 2050 ft of 6-in. concrete sewer pipes. 
A two-compartment septic tank with 
Imhoff inverts and surge chamber, in 
addition to a rock-filled filter trench, 
constitutes the camp disposal system; the 
plant is served by a septic tank and filter 
trench connected by laterals and a 1500- 
ft 6-in trunk line. 


@ Structures. A 50-unit housing proj- 
ect was laid out and construction begun 
near the plant site in 1945. The housing 
facilities consist of 34 five-room and 16 
six-room used prefabricated units trans- 
ferred from the Cunningham, Kansas, 
helium plant and laid out on an ellipse. 
About 30 of the houses were occupied 
in July, 1946, and the remaining 20 were 
ready for occupancy early in December 
of that year. 

Necessarily, one of the first plant 
structures to be erected was the Admin- 
istration Building, which was occu- 
pied by personnel in May, 1946. This 
change-over from the temporary head- 
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quarters in the town of Rifle facilitated 
and expedited direction of activities in 
the field, as well as correlation of tech- 
nical and administrative functions. This 
building houses the administrative sec- 
tion, composed of clerical, fiscal-account- 
ing, and cost-accounting personnel; the 
drafting room and design engineering 
headquarters; chief technical workers 
in mining, construction and maintenance, 
and processing sections; library and 
conference room, and the supervising 
engineer's office. 

Mechanical facilities for the plant in- 
clude warehouse, garage, steam power 
plant, and shops for machine, carpenter, 
electric, pipe, and repair work. The plant 
garage and shops operate for both con- 
struction and maintenance purposes, pro- 
ducing new apparatus as well as keeping 
present equipment serviced and in 
repair. 

Other plant structures erected by 
Bureau employes include a change house 
for employes of the processing plant, a 
chemical laboratory building, a_pilot- 
plant building for research operations, 
and a Quonset hut for indoor storage 
facilities. 

At the mine a 31-ft by 29-ft two-story 
warehouse and office building was erect- 
ed near the portal of the Lower Adit. 
The structure has a steel frame-work and 
cemesto board walls. A 3114-ft by 32-ft 


one-story steel change house with transite 
walls and a concrete floor is finished. 

Two electrically driven air compres- 

sors of 750 and 350 cfm, respectively, 
were mounted on concrete foundations, 
and a 31%ft by 105-ft compressor 
house and shop building erected over 
them. 
@ Operation of the oil-shale demon- 
stration plant. Administrative. The Rifle 
station is under the direct supervision 
of the supervising engineer who co- 
operates with the chief of the Office of 
Synthetic Liquid Fuels, the acting chief 
and the assistant chief of the Oil-Shale 
Research and Demonstration Plant Di- 
vision, Washington, D. C., and the chief 
of the Oil Shale Mining Division, Denver, 
Colorado, to operate the station. 

The duties of the administrative and 
technical staff include the efficient ex- 
penditure of allotted funds, the compil- 
ing of budgets, the assignment of per- 
sonnel to technical problems, the direc- 
tion of technical work, the correlation of 
research investigations, the preparation 
of reports, and the supervision and main- 
tenance of buildings and grounds. A 
comprehensive accounting system also 
has been developed to maintain accurate 
and detailed cost records throughout the 
oil-shale program. Expenditures in con- 
nection with every operation are being 
kept for the purpose of projecting the 


cost of manufacture of synthetic liquid 
fuels to commercial-size operations; this 
is an important purpose of the oil-shale 
program. 

@ Mining of oil shale. Ay Oil-Shale 
Division in the office of Synthetic Liquid 
Fuels was established April 30, 1945, to 
make engineering and economic studies 
of the mining of oil shale and coal for 
producing synthetic liquid fuels, includ- 
ing the development of low-cost mining 
methods for oil shale and the establish- 
ment of costs of large-scale mining. 

The oil shales of western Colorado are 
the richest and most extensive of the 
known deposits in the United States, ex- 
clusive possibly of Alaska. Naval Oil- 
Shale Reserves Nos. 1 and 3 comprise 
about 60 square miles of the oil-shale 
formation, together with additional land 
adjacent to the oil-shale outcrops at the 
eastern end of the main Colorado de- 
posits. The shale richest in kerogen on 
Naval Oil-Shale Reserve No. 1 usually is 
found near the top of a high escarpment 
and outcrops in long lines of bold cliffs. 

The general oil-shale area in western 
Colorado was surveyed, and the outcrops 
were sampled to select a suitable site 
for the mine, at the same time a site was 
being selected for the plant. A series of 
beds with a total thickness of ‘70 ft was 
chosen for exploitation. The beds lie 
relatively flat. Sampling of the outcrop 


The buildings, from bottom to top, are the office, warehouse, garage and shops, and the power plant. Changehouse founda- 
tions are seen in lower left and the retorting plant in upper right. 
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95 





IT’S POWER-NO 














OKLAHOMA 





ft. ARDMORE, 


3200 f 


CONTE TAL 


SERVING THE OIL AND GAS INDUSTRIES 


THE CONTINENTAL SUPPLY COMPANY, Genero! Offices: DALLAS, TEXAS @ EXPORT DIVISION: 30 Rockefeller Plaza, NEW YORK, N. Y. 
Representotives: ARGENTINA @ BOLIVIA @ BRAZIL @ CHILE @ COLOMBIA @ ENGLAND @ JAVA © MEXICO @ PERU @ TRINIDAD @ VENEZUELA 









Clean Pumping 


Station Floors 





Ir floor cleaning is a costly chore 
in your pumping station, investi- 
gate Oakite floor-cleaning com- 
pounds. These dirt-destroying 
detergents save money for you be- 
cause they loosen oil and grease 
films quickly...make rinsing 
easy, thorough, fast. Talk it over 
with other maintenance men and 
we think they’ll agree: Oakite- 


cleaned floors stay film-free and 
safe longer. ZZ 


FREE Help For You! 


Floor cleaning is one of those 
“cinch” jobs that too many people 
take for granted. But, like every- 
thing else, it has its angles. That’s 
why it will pay you to talk over 
your floor-care problems with a 
nearby Oakite Technical Service 
Representative. Call him tomor- 
row ...and incidentally, do you 
have a copy of the 28-page Oakite 
Petroleum Digest? You should 
have a copy of this maintenance 
manual of 88 cleaning and related 
procedures for helpful, money-sav- 
ing reference. Write for a free 
copy NOW! 


OAKITE PRODUCTS, INC. 
48 Thames Street, NEW YORK 6, N.Y. 
Technical Representatives in Principal Cities of U.S. & Canada 
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indicated that the average oil content of 
the 70-ft series probably would be of 
commercial interest provided that the 
experimental werk at the plant was suc- 
cessful and a low enough mining cost 
could be attained. The mine site is at an 
altitude of 8200 ft and situated 9500 ft 
horizontally and 3000 ft vertically from 
the plant site. The altitude of the river 
valley is about 5000 ft and of the mesa 
8700 to 9200 ft. The mine is at the base 
of cliffs 500 to 700 ft high at the top of 
a long, steep slope. The terrain is rugged. 

Prior to completion of the road from 
the plant to the mine, supplies were 
packed on mules over a trail. The miners 
rode horses to work during this period. 
A portable compressor was pulled up 
the mountainside in the early summer 
of 1945 by manpower and horses, to 
supply compressed air for drilling at 
the mine for an early start on the under- 
ground development. 

Core drilling at the site of the oil-shale 
mine has indicated that the beds of 
western Colorado are richer in oil yield 
than was previously considered. The 
principal measure is 500 ft thick and 
contains an average of 15 gal of oil to the 
ton of shale, or 300,000,000 biel of oil to 
the square mile. As Naval Oil-Shale Re- 
serve No. 1 contains more than 50 square 
miles of shale formation, the reserve in 
the main oil-shale zone is approximately 
15 billion bb] of oil. This is about equiva- 
lent to three-fourths of the known pe- 
troleum reserve in the entire United 
States. At present the lowest 70 ft of the 
bed, yielding an average of 29 gal of oil 
to the ton, probably is all that can be 
mined and retorted at a reasonable cost. 
This amounts to 70,000,000 bbl to the 
square mile or 3.5 billion bbl of re- 
coverable oil in this 70 ft of rich beds in 
Naval Oil-Shale Reserve No. 1. This, of 
course, is only a small fraction of the 
total oi] shale in the United States. 

Underground workings have been com- 
pleted for supplying the demonstration 
plant with selectively mined shale of any 
richness from 10 to 60 gal of oil to the 
ton that is needed for the test program. 
These workings comprise a total of 1736 
ft of horizontal adits, vertical shafts, and 
raises. This mine has the necessary drill- 
ing and loading equipment for efficient 
operations. 

A second mine has been opened for 
operations on the basis of 5000 tons a 
day for the direct determination of min- 
ing cost. This mine, although under- 
ground, is being operated like a quarry. 
The entryways are 26 ft by 18 ft, so that 
an electric or diesel shovel can be taken 
underground. A 70-ft bed will be mined 
in three benches, about 1500 tons of 
shale being blasted on each bench with 
a single “shot.” The shale will be loaded 
into diesel trucks, which also are driven 
underground. It is believed that costs 
approximating 50 cents a ton of shal2 
mined can be achieved in this operation. 
Entryways are now about 125 ft deep, 
and development of rooms has begun. 

@ Qil-shale mining research. In the 
mining research work, considerable prog- 
ress has been made on drilling methods 
for the mining operations. Efficient 


rounds were developed for underground 
blasting. Time studies were conducted of 
drilling speeds and efficiency of detach- 
able drill bits. A study of hard-surfacing 
and tempering developed a tungsten 
carbide-faced bit that has an average 
single-sharpening life in oil shale of 
about 100 ft as against 5 to 8 ft for the 
unsurfaced bit. Hundreds of bits have 
been hard-surfaced for general mine use. 
Six drill bits, designed to give larger 
cuttings, have been tried with promising 
results. 

Similar development studies are being 

carried forward on the blasting and load- 
ing operations, for it is only by a high 
degree of mechanization and efficient use 
of man hours that the lowest costs can 
be obtained. 
@ Processing. As available data showed 
that the N-T-U batch-type retort was 
mechanically capable of handling all 
types and grades of oil shale, plans were 
laid to construct one or more N-T-U units 
for operation and comparison with other 
methods of retorting. 

Late in 1945, the Southwestern En- 
gineering Company, Los Angeles, Cali- 
fornia, was awarded a contract in co- 
operation with bureau engineers, for the 
design, fabrication, and erection of two 
batch-type N-T-U retorts with firebrick 
lining, each capable of holding 40 tons 
of raw oil shale. The units are internally 
heated, will be used to obtain processing 
and thermodynamic data, and develop 
techniques, and therefore are highly in- 
strumentized. Two identical N-T-U re- 
torts have been constructed for two pur- 
poses: (1) Experimenting on extended 
runs with various types and grades of 
oil shale under numerous operating con- 
ditions with one, and (2) simultaneously 
test variations in equipment and operat- 
ing procedures with the other. One im- 
portant aim in experimenting with the 
N-T-U retorts on oil shale is conversion 
from batch-type to continuous operation. 

An oil-storage system for use in con- 
junction with the retorting operations, 
consisting of six 65-bbl run-down tanks 
and four 250-bbl storage tanks, was 
bought and installed under contract. 
with all site preparation and foundation 
work accomplished by Bureau forces. 

After submitting a competitive bid, the 
Southwestern Engineering Company also 
was awarded a contract for the design, 
fabrication, and erection of a complete 
oil-shale crushing, conveying, and stor- 
age system to service the N-T-U retorts. 
The crushing-conveying-storage installa- 
tion consists of a belt-conveyor system 
of 80 tons an hour capacity, complete 
with truck dumping hopper, a 36-in. by 
42-in. primary Blake-type and a 10-in. 
by 30-in. secondary Universal-type jaw 
crusher, screening equipment, conveyor 
scales, and three 100-ton capacity steel 
storage bins. 

After a thorough study in 1946 of all 
available data on shale oil, to estimate 
the most suitable methods for refining 
shale oil, plans were laid to construct the 
smallest shale-oil refinery that could be 
operated on a plant scale. Only in this 
way could conventional or new refining 
methods be applied to the production of 
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usable synthetic liquid fuels. Records 
will be kept to determine the cost of pro- 
ducing such fuels from shale oil on a 
commercial scale. 

As a result of those studies calcula- 
tions were initiated in early 1946 on a 
small plant-scale shale-oil refinery. This 
refinery included a flexible distillation 
unit capable of alternate operation on 
topping, cracking to coke and recycle 
cracking, sulphuric acid and doctor 
treating systems and a naphtha rerun 
unit. After these calculations were fin- 
ished, a complete lay-out plan for the en- 
tire refinery area was begun, and tenta- 
tive flow diagrams were prepared. Lead- 
ing refinery engineering companies in 
the United States then were consulted to 
discuss installation of the demonstration 
refinery. In their opinions, the processing 
plans laid for the initial refinery in- 
stallation were sound. Early in January 
this year The Refinery Engineering 
Company, Chicago, Illinois, was award- 
ed the contract for design, fabrication, 
and erection of the shale-oil refining 
plant. Study is being continued on new 
and specialized refining processes, with 
particular accent on their applicability 
to shale oil. 

Storage facilities and pipe lines for 
the refinery will be installed under sep- 
arate contract. 

The demonstration plant control lab- 

oratory functions as a unit of the proc- 
essing phase. Numerous laboratory ac- 
tivities were carried on by the station 
chemists, even before laboratory fa- 
cilities were completed. In addition to 
routine comparative and control analyses 
of oil shale and shale oil, chlorination 
studies and chemical analyses of the 
water supply were made, and water 
samples have been sent periodically to 
the Colorado Department of Health for 
bacteriological examination. 
@ Processing research. The Bureau’s 
processing engineers have made an in- 
tensive study of data from all available 
sources applying to oil-shale and shale- 
oil processing. As a result of the several 
scientific missions to foreign countries 
during and after the war, a large number 
of reports and data describing foreign 
oil-shale and shale-oil treating practices 
were made available to the Bureau of 
Mines. Continual correlating and evalu- 
ating of this material resulted in the ac- 
cumulation of some valuable informa- 
tion, and several promising ideas may be 
adaptable for use in the oil-shale pro- 
gram. In addition to this information, 
which was largely from French, German, 
Japanese, and Australian sources, re- 
ports and patents covering processes 
initiated in the United States are receiv- 
ing close attention to assure that no 
promising ideas are overlooked that 
might be incorporated to advantage in 
the demonstration plant’s operations. 

The experimental work is being pro- 
gramed in close cooperation with the Pe- 
troleum and Oil-Shale Experiment Sta- 
tion, Laramie, Wyoming, where the fun- 
damental research and development 
work in connection with the oil shale 
program is being done. This procedure 
allows the selection of the most desirable 
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Processes for study and expedites cor- 
relation of the work at each of the sta- 
tions. 


Bureau engineers have been preparing 
designs for, use in erecting pilot-plant 
size retorts, which will be operated to 
determine their suitability for processing 
oil shale. This pilot-plant work will pro- 
ceed concurrently with that of the 
N-T-U system. One pilot plant has been 
borrowed from the Pittsburgh Station of 
the Bureau of Mines for use in experi- 
mental operations on oil shale in Rifle. 


After erecting and operating a number 
of pilot-plant retorting units, the Bureau 
engineers will incorporate the most 
promising features of each unit into the 
design of a commercial-size continuous- 
type oil-shale retort. Only after the prin 
ciples have been proved by actual pilot- 
plant operation will a commercial-size 
continuous unit be designed and con- 
structed. To attempt to design and erect 
a commercial size continuous retort be- 
fore such proof is available would be a 
serious mistake, since so little reliable 
information is available concerning the 
characteristics of Green River oil shale 
during its subjection to destructive dis 
tillation. More promising processes for 
retorting oil shale will be tried on a 
small scale first to avoid loss of time 
labor, and money. 


Some work has been done on coal car 





bonization pilot plants available to the | 
Bureau through negotiation, operating | 


on oil shale. The flash-carboniztion pilot 
unit owned by the Tennessee Valley Au- 
thority and situated at its Wilson Dam. 
Alabama, plant was operated by Ten- 
nessee Valley Authority personne] on 
shale supplied by the oil-shale demon- 
stration plant, with Bureau engineers 
present to direct and observe the opera- 
tions. Six runs were made, entailing the 
processing of 9.15 tons of oil shale. Oil 
shale was retorted by members of the 
staff of the Rifle and Laramie Stations 
in the Hayes low-temperature coal car- 
bonization pilot plant owned by the Colo- 
rado Fuel and Iron Corporation, in 
Minnequa, Colorado. Five experiments 
were made on approximately 183 tons of 
oil shale crushed and supplied by the 
Rifle Station. 


The experimental operations on the 
flash-carbonization and Hayes units 
yielded several barrels of crude shale oil 
needed for research in connection with 


preliminary shale-oil refining studies. In | 


addition, the experiments have provided 





a source of valuable data that may be | 


used in the design of future retorts as 
well as valuable experience in operating 
oil shale processing units. 

Negotiations have been conducted 
with other private concerns for the op- 
eration, on oil shale, of units owned by 
them to procure information on repre- 
sentative retorting processes that might 
be used on oil shale. From this work and 
the demonstration plant operations at 
Rifle, the present equipment will be 
modified or redesigned to obtain low ma- 
terial handling costs, high retort 


throughput, and minimum cost for the | 


oil produced. kk x 
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STUFFING 
BOX-TEE 





NO DETOURS 
On the ‘CONE PACKED’ job! 


In actual fields of operation, 
Hercules’ exclusive ‘Cone Pack- 
ing” has proved to be a time 
saver, as it practically elimi- 
nates friction .. . will not burn 
out or leak if well pumps off. 
This takes no account of time 
lost in repacking the ordinary 
box.. Cone Packing has suc- 
cessfully withstood over 2,000 
pounds pressure, and more 
important, will outlast old- 


style ordinary packing many 
times. Let Hercules Cone Pack- 
ing prove its ability to meet 
your most exacting 
ments! 


require- 








1 Sold at 
all supply 





PACKING 





TOOkL COMPANY 


TULSA, OKLAHOMA, Box 286 
EXPORT OFFICE: 30 Rockefeller Plaza 
NEW YORK, U.S.A. 
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Laying the “Biggest Inch” 





Fig. 1. High water was frequently encountered in the Palo Verde Valley. 


By R. H. Davies, Consulting Engineer 
The Lincoln Electric Company, Cleveland, Ohio 


Rugged terrain of every type . . . pipe of record size and 
weight . . . these conditions make the “Biggest Inch’’ pipe line, 
now being constructed across California from Blythe to Los 
\ngeles, a pioneering project that is one of the most ambitious 
undertakings in pipe-lining history. 


This is the first 30-inch high pressure gas transmission line 
ever built. It is 214 miles long. H. C. Price Co. is the general 
contractor for the Southern California and Southern Counties 
Gas Companies. At Blyth it ties in with the 26-inch line being 
built by Midwestern Contractors for The El Paso Natural Gas 
Co. from Eunice, N. M. 


Terrain encountered includes sand-rock, desert, swamp 
conditions of high water-table irrigated land, orange groves, 
* ‘ ° 
canals, city streets, bad lands and mountains. 








Fig. 3. Cleaning a joint with portable buffer. 


Fig. 2. Completing one of the welds. Photos courtesy of H. C. Price Co. 


In the extensively irrigated Palo Verde Valley, the water 
table in many places was only 18 inches below the ground 
surface. The resulting cave-ins required the use of numerous 
clam shell dredges and drag lines to excavate the ditch (Fig. 1). 


In the 150 miles of barren, bone-dry upper Colorado Desert, 
the mercury hits 130°, and every drop of water for men and 
equipment must be hauled great distances, often as much as 
50 miles. And the desert is not all flat and smooth. Much of it 
is rolling and rocky. When they hit the Chino Mountains, 
Price’s crews will have some of the toughest going ever encoun- 
tered by pipe line builders. 


Use Stove-Pipe Method 


The line is being laid in 60-foot sections by the stove-pipe 
method, which has been found most efficient when dealing 
with large pipe and rugged terrain. In the stove-pipe method, 
one joint at a time is welded to the line, making possible smaller 
crews and more concentrated operations on each spread. 


On this project the stringer bead is applied by four welders 
in each spread. First, two welders weld their segments; then 
the remaining segments are welded by the other two. Joints 
are completed by 12-14 bell-hole welders in each spread. 
Lincoln ‘“Fleetweld 5” electrodes are used—5g-inch for 
stringer beads and 3¢-inch for the second and last passes. The 
completed weld protrudes above the pipe so slightly that it is 
almost flush with the pipe. The pipe has a high manganese 
content of 0.85-1.25 percent. 


Welding machines used are Lincoln diesel-powered “‘Shield- 
Arc,” mostly 200-amp. rating. For the heavier pipe 300-amp. 
units are used. Wall thicknesses are %, %, 144, and 124 for 
overland; 44-inch for river crossing. 


Just before welding, pipe ends are cleaned with a portable 
motor-driven buffer to remove all rust and dirt (Fig. 3). The 
outfit has a small engine driven generator. 


The above is published by LINCOLN ELECTRIC in the interests of progress. 
For pore information on pipe welding, write for a free copy of Bulletin 418. The Lincoln Electric Company, Department 424, Cleveland 1, Ohio. 


100 


THE PETROLEUM ENGINEER, July, 1947 


























At right is seen the new Cooper-Bessemer “GMW” gas engine- 
driven angle compressor, the largest of its kind ever built, 
during an early stage of its construction. The crankcase shown 
here measures 12 ft 2 in. in height and weighs 30 tons. Ferrell 
Young, representative of Panhandle Eastern Pipe Line Com- 
pany, the purchaser, illustrates its size by standing inside the 
base. The crankshaft can be seen in the opening to the 
left. Below the giant machine is on its way to the Pleasant Hill, 
Illinois, compressor station from factory in Mt. Vernon, Ohio. 


engine 


World’s largest 


compressor built 


Propuction of the largest gas engine 
driven angle compressor in the world, 
expected to effect substantial savings in 
installation and piping costs in the nat- 
ural gas transmission and processing in- 
dustries, is now under way in the Mount 
Vernon, Ohio, plant of The Cooper- 
Bessemer Corporation. 

Five of the new giant units, known as 
the “Type GMW,” have been ordered 
by the Panhandle Eastern Pipe Line 
Company to meet unprecedented de- 
mands for natural gas in the eastern and 
mid-western industrial areas, according 
to announcement by Stanley E. John- 


son, Cooper-Bessemer vice president and 
director of sales. 

The new compressor was designed for 
the gas transmission and natural gas 
processing industries, and is expected 
to find widespread demand because of 
the potential saving it offers in the re- 
duction of installation, piping, founda- 
tion, and other building and servicing 
costs. The user’s estimates indicate sav- 
ings in installation costs ranging from 
$6.00 to $12.00 per hp. 

The new “Type GMW” is a two-cycle 
V-type engine and is available in six, 
eight, and ten-cylinder sizes. With an 


2400 HP GAS ENGINE. 


Tilovoren’wee 


from TEXAS 6 cgi : 


COOPER-BESSEMER 
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18-in. bore and 20-in. stroke it is rated 
240 hp per cylinder at 250 rpm. 

The unit was designed so that it per- 
forms equally well as a gas or diesel 
power engine or as a gas engine-driven 
compressor. As the compressor cross- 
head beds are not necessary to the scav- 
enging system, they are removed from a 
unit used for power application, thus 
increasing space saving possibilities. 

The Type GMW’s scavenging system 
is a departure from that used on other 
Cooper-Bessemer engines, but is one 
that has been in use in the engineering 
laboratory for five years. kk * 
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(1) Hunt core barrel 


A wire line core barrel of improved 
design featuring a bit head with replace- 
able blades and core cutter assembly has 
been announced by Hunt Tool Company, 
Houston, Texas. 

Blades and core cutter head in the 
new Hunt wire line core barrel can be 
replaced in the field. Core catchers as 
well as other parts throughout the core 
barre] have been greatly improved to 
provide positive core results, the manu- 
facturer states. 

Design of the new coring bit head 
brings many new features to both do- 
mestic and foreign operators, it is as- 
serted. The core cutter head, for ex- 
ample, is a single unit with blades of 
heat treated forged alloy steel. Positive 
location of the cutter assembly in the 
core barrel bit head is assured, for the 
core cutter assembly can fit in only one 
position. 

After the cutter assembly has been 
positioned in the bit head, the bit is 
ready for welding. The finished bit is 
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full gauge with maximum hard metal on 
all cutting surfaces. With the gauge and 
cutting edges factory ground the neces- 
sity of grinding in the field is eliminated. 

This new Hunt soft formation coring 
bit head brings basically the same fea- 
tures to the field that have been so wide- 
ly accepted in the Export Model Hunt 
Welded-in Blade Drilling Bit. 


(2) Free sample cleaner 


To prove how effectively OB Hand 
Cleaner removes crude oil, grease, tar, 
gum, varnish, creosote, printer’s ink, 
Black Magic oil base drilling fluid, and 
almost any substance not soluble in 
water—Oil Base, Inc., Los Angeles, Cal- 
ifornia, is offering a neatly packaged 
free sample to all who request one. A 
small dab rubbed into the hands like 
ordinary soap and wiped off on a paper 
towel or rag will remove all traces of 
dirt and grime from the hands within a 
few seconds, it is stated. 

Scrubbing and scouring is never nec- 
essary. OB Hand Cleaner dissolves dirt 
in one application. It contains Senna, a 
medicinal herb for soothing cuts, 
scratches, and abrasions. Devoid of 
water, OB Hand Cleaner protects the 
hands from chapping, and is ideal for 
use in cold, freezing climates where 
moisture cracks skin. A little on a rag 
keeps tool handles free from oil and 
grease. Especially recommended for me- 
chanics, machinists, oil field workers, 
painters, roofers, printers, and those in 
kindred trades. Packaged in one and five 
pound cans. 


(3) Pressure gauge 


A new pressure gauge for corrosion 
service has been placed on the market 
by the Jas. P. Marsh Corporation, 2073 
Southport Avenue, Chicago, Illinois. 
Known as the type 105 Mastergauge, this 
unit is recommended for use with the 
following materials: Acetic acid (non- 
aerated) alcohol (ethyl, methyl, pro- 
phyl), sodium acid sulphate, solium chlo- 
ride, oxalic acid (cold), carbon tetra- 
chloride, paper mill sulphite solution, 
milk of lime, boric acid, sugar solutions, 
tannic acid, citric acid, sulphuric acid 


A REGULAR FEATURE 


appearing in 
™ Pewoleum 
Engineer 
Irwin-Keasler Building 
Dallas 1, Texas 


(cold), alum solutions, and hydrogen 
sulphide. 

The type 105 Mastergauge features a 
lathe turned beryllium copper bourdon 
tube, with beryllium copper locktite 
cones screwed at the tip and socket. The 
tip and socket are made from brass bar 
stock. It has a special bronzed bushed 
movement with bronze pinion and arbor 
and can be supplied in several case 
styles and dial sizes. It is all standard 
equipped with the Marsh “Recalibrator” 
to correct the gauge in case it is knocked 
out of adjustment by improper handling. 


(4) Lightweight swivels 

A new series of lightweight water 
swivels has been developed by engineers 
of the Geo. E. Fail- 
ing Supply Com- 
pany of Enid, Ok- 
lahoma, and Hous- 
ton and Midland, 
Texas, which fea- 
tures a simplified 
packing arrange- 
ment with only two 
of the parts, in- 
cluding the pack- 
ing ring, subjected 
to wear from the 
abrasive slush. 

These new swiv- 
els require pack- 
ing about once 
every four months, 
and this operation 
may be done in ten 
minutes time with- 
out disassembly of 
the swivel. The 
lower sub is backed 
off part way, the 
old packing ring 
removed, and a 
new ring inserted through the openings 
in the side of the swivel housing. The 
packing is located below the bearings 
and in the event leakage occurs the slush 
cannot enter the bearing chamber. These 
swivels are available in two sizes: 

Model S-1000. Size, 2 in. Capacity, 25 
tons. 

Model S-985—Size, 114 in. Capacity, 
15,000 Ib. 
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(5) Wire line jars 


The new Cavins 
wire line jars, manu- 
factured by The Cav- 
ins Company, Long 
Beach, California, 
make it possible to 
deliver a sharp jar- 
ring action to stuck 
tools when a limited 
smount of direct pull 
is put on the sand 
line. The too} is re- 
set for repeated jar- 
ring merely by slack- 
ing off on the line. 
They are for use with 
bailers, sand pumps, 
swabs, or wire line 
fishing tools. 


 -sionaesathaniaiaiaeataaiia eR Ry 


The assembly con- 
sists of a one-piece 
jar mandrel and jar 
head mounted in a 
tubular body with the 
jar mandrel sliding 
through a lifting head 
at the top of the tube. 
Below the jar head a 
cluster of spring fin- 
gers is mounted. On 
the downward travel 
of the jar mandrel 
these spring fingers 
collapse inwardly 
easily to pass through 
a jar ring mounted on 
the inside of the tube. 
The angle on the top 
shoulder of the spring 
fingers and the under- 
neath side of the jar 
ring is such that a con- 
siderable pull is re- 
quired to collapse the 
spring fingers to per- 
mit upward movement 
of the jar mandrel. 
When the jar is in its 
set position it will re- 
main that way until 
the tools below the 
jars become stuck. 
The finger cluster re- 
sists upward move- 
ment of the jar man- 
drel until from 5 to 7 
ft of stretch have been 
put in the sand line. 
The load on the fin- 
gers is then sufficient 
to cause them to 
bend inwardly and 
allow for passage 
through the jar ring. 
lhe sand line being 
under tension is free 
o contract thereby de- 
veloping a sharp jar- 
ring action. The effec- 
tive blow delivered is 
of course influenced 
by the amount of sink- 
er bar, or stem, which 
is run above the jars. 
This can be varied 
from a weight of 50 lb on the smallest 
size to’ 300 lb for the largest size jar. 
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These jars are made in 114-in. OD 
size ‘for measuring line (piano wire) 
use; 134-in. OD, 2-in. OD, 2%4-in. OD, 
3-in. OD, and 314-in. OD for sand line or 
drilling line use. They can be adjusted to 
release and jar from as little as 100 lb 
pull in the smallest sizes to 3500 lb max- 
imum pull for the largest size. The 
standard stroke is 10 in. 


(6) Conveyoflo Meter 


A new development in the continuous 
weighing of dry materials on conveyor 
belts is offered by Builders-Providence, 
Inc., Providence, Rhode Island, in the 
Conveyoflo Meter. This meter utilizes 
diaphragms instead of the usual knife- 
edge-beam principle for metering flow 
of dry materials by weight. Bulky over- 
head framework, scale beams, knife 
edges, tie rods, etc., are eliminated. 

Industrial processes will benefit by 
the efficiency and high accuracy of the 
Conveyoflo Meter, according to the man- 
ufacturer. The scales may be used to 
proportion and control, as well as weigh, 
the feed of one or more dry materials, 
and to control the flow of liquids in pro- 
portion to the flow of dry materials. 

The weighing section of the Conveyo- 
flo Meter is supported at one end by 
self-aligning ball bearing pillow blocks, 
and at the other end “floats” on a dia- 
phragm that transmits load changes hy- 
dreulically to the weighing mechanism. 
The cyclometer type totalizer reads di- 
rectly in any unit desired, and is non- 
cyclical in operation, employing the time- 
proved disk-and-wheel integrating prin- 
ciple, and is automatically corrected for 
any belt speed variations. 

Integration is automatically compen- 
sated for variations in belt weight and 
for adherence of material to the belt, 
through a system of return belt weigh- 
ing. 


(7) Gas lift valves 


Camco, Incorporated, of Houston, Tex- 
as, has announced a gas lift flow valve 
of unusual design. This valve is similar 
to the familiar bellows type valve with 
the exception that a coil spring supple- 
ments bellows pressure in operating the 
valve. 

This type of construction has several 
advantages, according to the manufac- 
turer—the first advantage being easy 
field adjustment. Flow valves setting can 
be adjusted over wide limits by simply 
adjusting spring compression. As this 
operation can be easily accomplished in 
the field, it eliminates having to send the 
valve back to the factory to have the 
bellows charge changed. 

Another advantage is that the bellows 
are always charged to a lower pressure 
than casing pressure. In event of a bel- 
lows leak, bellows pressure will increase 
and the spring will close the valve. This 
prevents waste of gas and usually allows 
a well to operate satisfactorily even 
though a leak develops in one or more 
bellows. 

The valve has been designed to op- 
erate correctly at the highest tempera- 
tures found in wells. It features inter- 
changeable parts to simplify field repair. 


Extra large, streamline gas flow pas- 
sages reduce the chances for fluid cut- 
ting. 

Camco flow valves are made in two 
styles, casing-pressure-operated and tub- 
ing-pressure operated. 


(8) Gemco shapers 


Four new features now embodied in 
Gemco multi-purpose shapers promote 
increased efficiency and ease of opera- 
tion: 

1. Control of the power rapid trav- 
erse is now easily accomplished by an 
operating lever conveniently placed. The 
lever operates a positive type clutch 
that is built into the feed mechanism 
housing, which normally engages the 
feed power to drive the work table. When 
the lever is shifted, the clutch engages 
the power rapid traverse. When the 
rapid traverse is engaged, it moves the 
work table automatically away from the 
work piece or opposite to the direction of 
feed power, thereby making it unneces- 
sary for the operator to shift gears. 


2. Selective feed or power rapid trav- 
erse for either horizontal or vertical 
movement of the work table is now easily 
obtained. The design permits this 4-way 
control of feeds by means of a simple 
gear shifting device at the operator’e 
side of the crossrail. The hand wheel, 
normally used to position minutely the 
work piece, serves a two-fold purpose, 
as it is also employed as the gear shift- 
ing device. Pulling the hand wheel into 
an outward position engages the ver- 
tical power motion or feed. Pushing the 
hand wheel into an inward position en- 
gages the horizontal motion. Vertical 
feed, when employed, is geared down to 
approximately 1/12 of the normal hori- 
zontal feed range. 


3. The oil pump, mounted on the side 
of the column, is accessible from the 
outside, hence the pump may be re- 
moved without disturbing any pipe con- 
nections. 


4. The filter is now mounted on the 
side of the column for ease of inspection 
and cleaning. The filter may be removed 
for complete cleansing also without dis- 
turbing pipe connections. 

This equipment is manufactured by 
General Engineering and Manufacturing 
Company, 4417 Oleatha Avenue, Depart- 
ment PX, St. Louis 16, Missouri. 
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q@ Seal flanges, with or without test port, 

easy to install. : 
} Interchangeable tubing hangers to meet § Improved forged steel slips in 6 segments 
operator's specific needs. . . « contained in two-piece cage for easy 


‘ ‘ assembly around pipe. 
SB Time peoven lock scopw Casign. 6 All chance of failure due to physical de- 
3 Forged alloy steel head . . . a homo- fects in steel eliminated by Cameron 
geneous, leak-proof product. forging process. 


Ee In these new forged steel casing heads and tubing heads, embodying several innovations 


in design, Cameron brings to the industry a new high standard of quality at a new low 
price made possible by mass production methods. Available in 4000, 6000 and 10,000 Ibs. 
test, these new Cameron Forged Well Heads are offered at a substantial saving. A bulletin 
descriptive of Cameron Forged Well Heads and Cameron Forged Flow Wings will gladly 
be sent to operators responsible for the selection of completion equipment. 


CAMERON IRON WORKS, INC. 


P. O. BOX 1212, HOUSTON, TEXAS 
reg 74 Trinity Place, New York, N. Y. West Texas: Odessa, Telephone (1710). California: 
1442 Hayes Ave., Long Beach (7-2036). Oklahoma: 310 Thompson Bldg., Tulsa. Wyoming: 
356 N. Wolcott St., Casper. North Louisiana: Bossier City (P. O. Box 425). 
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(9) Flushing nozzle 

Back flushing the radiator and engine 
block of any car or truck is quick and 
easy with the new type radiator flushing 
nozzle developed by Homestead Valve 
Manufacturing Company, Coraopolis, 
Pennsylvania. It is intended for use with 
the many high pressure Jenny steam 
cleaners now in service throughout the 
automotive industry. 

The flushing nozzle fits all sizes of 
radiator hose and affords a positive hose 
seal without the use of clamps. 

When back flushing the radiator, the 
upper radiator hose is disconnected at 
the engine block and pushed to one side 
to permit dirt and scale to flow from the 


cooling system. The Jenny nozzle is then 
twisted tight into the lower radiator hose 
connection, and the other end of the 
steam hose adapter is attached to the 
Jenny gun handle. 

When cleaning the engine block, the 
Jenny flushing nozzle is inserted in the 
radiator hose at the water outlet at the 
top of the engine block. A single twist of 
the nozzle into the rubber hose assures a 
positive seal that will withstand the 80 
to 120 psi steam pressure generated by 
Hypressure Jenny during the flushing 
operation. 

Muck loosened by this high pressure 
flushing action flows out of the water 
pump inlet connection where it can be 
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drained off through the engine pan o: 
through a short piece of hose. 

Flushing is continued until clean wate: 
comes from the drain cock at the back 
of the motor block. 


(10) Tubing swab 


A flexible tubing swab with reversible 
cups is a new product of the Mechanical 
Manufacturing Company of Fort Worth, 
Texas. The Bell tubing swab is also 
made in the standard 2-cup 
assembly. The flexible swab 
allows the tubing swab to go 
through curved pipe and is 
capable of pulling a full load 
from any depth well. 

The Bell swab cup is a re- 
versible cup that can be used 
in either position, thereby giv- 
ing it double life. When the 
reversible cup is assembled to 
the swab mandrel, the lower 
half of the cup is restricted 
by the lower sleeve of the 
swab mandrel so that the low- 
er half of the cup will not 
come in contact with the tub- 
ing, thus preventing wear. 
The upper half of the swab 
cup is free of the mandrel, 
allowing it to restrict after 
falling into the well, and 
when reaching the depth de- 
sired will pick up a full load. 
A large opening through the 
center of the mandrel section 
and a large slotted bypass al- 
low the swab to fall into the 
hole at a fast rate of speed. 

Top part of cage can be supplied with 
API flange-type ball seat as well as 
screw-type ball seat. The body of the 
Bell tubing swab is made of tool steel] 
and is heat treated. 





(11) Air charging control 


United States Gauge, Division of 
American Machine and Metals, Inc., Sel- 
lersville, Pennsylvania, announces the 
development of a new and completely 
automatic air charging control, for deep 
and shallow well jet-pump water sys- 
tems. 

The Type “B” air charging control is 
designed to maintain a constant vol- 
umetric relationship between air and 
water in the storage tank without being 
affected by the length or frequency of 
the pump cycle. Air is admitted to the 
tank only when required. The Type “B” 
air charging control shuts off air auto- 
matically when the tank contains suf- 
ficient air under pressure to operate the 
water system properly. Because the Type 
“B” control utilizes a unique method of 
controlling the flow of water and admit- 
ting air, it is suitable for all installations 
regardless of pump size, well lift, or 
discharge pressure. 

The Type “B” air charging control is 
built to give years of trouble free service 
even when exposed to highly corrosive 
waters. The heavy housing is made of 
bronze. Moving parts have been reduced 
to a minimum and are constructed of 
materials selected for their long-wear- 
ing and corrosion resistance qualities. 
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SINCE 1918 PIONEER OF PROFITABLE POWER 
THROUGH HIGH SPEEDO DIESELS 








in greater quantity than ever before 


..» because more Cummins Dependable Diesels were built in 
a recent six-months period than in any other like period since 
Cummins pioneered the first practical high-speed Diesel. 


. because Cummins has expanded floor space 44.8% since 
the end of the war. 


. because Cummins is now completing a $3,000,000 program 
of plant expansion and improvement. 


But in producing a/most enough Cummins Diesels to satisfy user 
demand, the company has not deviated from its basic 
policy: to build the best Diesel possible . . . to protect each 
owner’s investment with a field organization offering 
ample service facilities, competent help and sufficient parts 
no matter where or by whom the engine is sold. 


CUMMINS ENGINE COMPANY, INC., COLUMBUS, INDIANA 
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MACHINERY 
(12) Fork truck 


For inter-plant movement of material 
involving transit over uneven ground and 
rail crossings, for use on rough and often 
slippery docks, in all operations where 
maximum traction and driver-comfort 
are essential, Clark Tructractor has‘an- 
nounced the “Yardlift-20,” a stream- 
lined pneumatic tired gas powered fork 
truck of 2000-lb capacity. Standard 
models have tiering heights of 72 and 
118 in.; optional uprights provide for 
heights from 60 to 144 in. 

“Yardlift-20” is entirely new in en- 
gineering, design and application,” said 
J. H. W. Conklin, Tructractor sales man- 
ager. “It is a direct response to a long- 
time demand from fork truck users, and 
is a result of long research and exhaus- 
tive test by Tructractor’s engineers.” 


(13) Volume tank 


Continental Supply Company, Dallas, 
Texas, has announced a two-compart- 
ment gas volume tank (PC-2531-A) of 
compact upright construction mounted 
on three legs drilled for tie down. The 
volume tank acts not only as a reser- 
voir, but also as a settling tank or trap 
for foreign particles and oil, which most 
lease gas systems contain. Drain plugs 
are provided on both the high and low 
pressure compartments. 

The tank is designed for a maximum 
working pressure of 50 psi on the high 
pressure compartment and 10 oz per sq 
in. on the low pressure compartment. 

The high pressure cylinder capacity 
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is 1106 cu in. and the low pressure cylin- 
der capacity 2644 cu in., which is suffi- 
cient for most slow speed oil-well pump- 
ing engines not exceeding 750 cu in. 
displacement compartment. 

The volume tank is constructed in ac- 
cordance with suggested API-ASME 
code for unfired pressure vessels. Com- 
partment heads are inset within the 
cylinder, thereby reducing the tension 
on the welds. The high pressure cylinder 
is hydrostatically tested to 100 psi and 
the low pressure cylinder to 25 psi. 

The equipment is shipped completely 
assembled with regulator, ready to hook 
onto the gas distribution system and 
engine. 


(14) Drilling auxiliary 


Stewart and Stevenson Services, 4510 
Harrisburg Boulevard, Houston, Texas, 
has designed, engineered, and fabricated 
a new model self-contained utility unit 
to be used as an auxiliary on drilling 
rigs. 





Identified as Model 30-DE, this new 
Stewart and Stevenson oil-field utility 
unit is a combination air compressor, 
lighting generator, and washdown pump. 
It has a 20-kw d-c generator set that sup- 
plies steady, dependable electric current 
for the operation of the air compressor, 
the washdown pump, with ample reserve 
for rig lighting and other electric motor- 
driven equipment. 

The use of the G, M. diesel engine as 
a prime mover assures dependable and 
economical performance with a mini- 
mum of weight. The entire unit is mount- 
ed on a heavy duty oil-field type skid 
base and is housed in a sheet metal tool 
house type enclosure. The unit is pro- 
vided with a special Stewart and Steven- 
son electric control panel. Other ma- 
chanical drive models are also available. 


(15) Foam extinguisher 


The newest in fire extinguishers is the 
splash-proof Foamite Firefoam for ve- 
hicle service, as recently announced by 
American- LaF rance-Foamite Corpora- 
tion of Elmira, New York. 

It has a sealed stopper construction 
built into the top that prevents the 
chemicals from mixing until needed. Just 
a twist of the wrist releases the seal and 
the extinguisher is ready for action. 

Except for carrying straps, this new 
Foamite fire extinguisher is similar to 
the Foamite Fire Department type car- 
ried on fire engines. 

It is the ideal fire extinguisher for 








tank trucks and other large vehicle units 
because it produces a fire-killing chem- 
ical foam equal to approximately 10 
times its own capacity. It stops oil and 
gasoline fires and prevents reflashing. 


It has Monotype seamless drawn shell 
construction and is tested to 550 psi pres- 
sure. 


With a stream range from 35 to 40 ft, 
the foam can reach fires beneath the 
truck body as well as all other surfaces. 

In common with all foam type ex- 
tinguishers, this new Foamite vehicle 
unit requires protection from freezing. 


(16) Light plant 


The accompanying illustration shows 
a new Katolight plant model. It has a 
capacity of 2500 watts, alternating cur- 
rent. It is self-excited, cranks from 24 
volts of battery. The d-c winding has 
sufficient capacity to charge a standard 
32-volt glass jar type battery. In reality 
this is a combination a-c and d-c plant. In 
many installations it is desirable to op- 
erate some devices from a battery. This 
new Katolight plant is complete with 
battery charging relays and the charg- 
ing rate automatically adjusts itself. 
When the plant is carrying a full a-c 
load, there is very little, if any, d-c bat- 
tery charging. When plant is carrying 





only a partial a-c load, the battery is 
charged at a proportionally greater rate. 

The plant may be supplied with full 
automatic control or remote control. A 
voltage regulator holds a-c voltage with- 
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Apially New 


The 
CORING BIT 


N™: FOR THE FIRST TIME in oil field history, you can recover a 
core sample anytime you want it. The new Security Coring Bit 
used in place of conventional rock bits produces comparable footage at 
similar drilling speeds... but with this big advantage: Whenever a change 
in formation is encountered and a core sample is desired, simply pull the 
bit, otherwise continue to drill until the bit is dulled and ready for 
replacement. In either case, when the bit is surfaced you obtain a perfect 
core of the last 3 feet of hole drilled...all without sacrifice of drilling 
speed or bit footage and without special coring operations! 

The Security Coring Bit satisfies both drillers and geologists... the 
crew loses no drilling time, runs in no special equipment. Yet, your core 
is ready any time you want it, and a record of formation changes is auto- 
matically produced for the geologist without extra effort. 





HOW THE SECURITY CORE BIT WORKS 


A hole extending thtough the usual bridge between cutters vents to a core 
barrel which is centered in the coring drill collar and supported above by the 
core breaker cage. As the core reaches the top of the barrel, it is broken into 
small fragments and deflected outwardly through 
a window into the mud stream. Drilling speed 
and footage are in no way impeded by con- 
tinuous coring. When the bit is withdrawn, 

the last 3 feet of core produced are retained 

in the barrel and are available for immedi- 

ate inspection. 


















Security Core Bits are available in popular 
rock bit sizes af all Security warehouses 
and branch offices. More detailed infor- 

mation is available on request: 


Patented and Patents Pending 


SECURITY ENGINEERING CO., INC. 


EXPORT OFFICE: 


ONE 


Main Office and Plants: Whittier 


SUITE 800, CHANIN BUILDING, 
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in 5 volts change between no load and 
full load. 

The generator is mounted directly on 
the side of the engine, which is a Briggs 
& Stratton ZZP, 1 cylinder, 3-in. bore, 
314-in. stroke, 1800 rpm, oil bath air 
cleaner, ignition filtered and shielded, 
sensitive governor, engine generator 
mounted on welded steel base equipped 
with rubber vibration absorbers. Avail- 
able with gravity feed gasoline tank or 
fuel pump to permit drawing fuel from 
large underground supply tank. Length 
28 in., width 20 in, height 26 in., net 
weight 380 lb; crated weight 450 lb. 
Gasoline consumption—full load 24% hr 
per gal; partial load 314 hr per gal. (ap- 
prox.). 


(17) Time cycle controller 
Seely Instrument Company, Inc., 321 
Fourth Street, Niagara Falls, New York, 
announces a multiple operations control- 
ler (model PB2) that starts, times, cor- 
relates, and stops multiple operations in 
any process or machine cycle that can be 
actuated by air pressure or electricity. 
The Seely PB2 time cycle controller 
finds its widest acceptance in operations 
where frequent changes are desired. 
This controller provides unlimited 
flexibility of scheduling, which can be 
varied at will, without use of tools and 
without changing any parts. Air control 
is integral and does not require the in- 
termediary of solenoid valves. Pilot valve 
action is equally rapid in the longest 
schedules as well as the shortest. 
The time selector wheel carries 150 





keys. These are selected to provide tim- 
ing, to within 0.67 of 1 per cent of the 
overall time range of the instrument, for 
each successive event scheduled in the 
operation selector. Standard cycles avail- 
able to 750 min. The operation selector 
camshaft with 10 wofking postions op- 
erates pilot valves or precision switches 
in any desired sequence according to 
the operation selector keys, which are 
pre-set. It is triggered by the impulses 
from the time selector wheel. 

Time and sequence sections are driven 
by gear-head motors of ample power. 


(18) Check valve 


Major advancements in the design of 
Grove Chexflo valves contribute to vast- 
ly improved operating characteristics. 
Embodying no metallic operating parts 
to stick, slam, chatter, or leak, this sim- 
plified line of check valves operates on 
low pressure differential. They are avail- 
able in sizes ranging from 14 in. to 12 in. 

One of the outstanding features of 
the Chexflo valve is its tough flexible 
tubular operating member, comprised 
of a thick load section tapering down to 
a sensitive operating lip, which requires 
no differential pressure to effect posi- 
tive bubble-tight shut-off. This tapered 
synthetic rubber tip freely expands to 
open, permitting unrestricted streamline 
flow. Due its resilient elasticity it 
smoothly contracts to close on slack flow 
—-prior to the start of back flow. The de- 
gree to which it opens or closes is in 
direct ratio to flow volume. In the open 
and closed position it is fully supported 
against extreme pressure or intensive 
impulse shocks by the iner walls of the 
impulse shocks by the inner walls of the 
shaped core that it tightly encompasses. 
As it reaches shut-off position, flow ve- 
locity increases to flush the seating sur- 
face of any small particles. 

It is described by its manufacturer, 
Grove Regulator Company, 65th and 
Hollis Street, Oakland, California, as 
the “simplest, trouble-free check valve 
developed for handling air, gas, water, 
and refined petroleum products at tem- 
peratures to 180 F.” 
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SAVES LABOR 
SAVES POWER 


Every purchase dollar you spend for MULE-PULL 
Clutches is more than paid back to you through the 
several economies they effect. The Anti-Friction Roller 
Toggles which actuate these Clutches require no lubri- 
cation and develop a powerful pull that promotes 
production and produces profits. The pulley-carrying 
Sleeves have Ring-Oiling lubrication that is copious 
without waste and proportional to the speed; one fill- 
ing of oil lasts from 30 to 90 days; scored shafting is 
eliminated, likewise, the time of your Oil Man is con- 
served since your Clutches and Ring-Oiling Shaft 
Hangers can be oiled simultaneously. Send for interest- 





ing Bulletin No. 25-A. 





OVER 25000 
IN SERVICE 





BROWN ENGINEERING CO. 
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PHOENIX FLANGE 


is a product of experience 


The design, the preparation of the dies, the selec- 
tion of materials, the drop forging operation itself 
... in fact every step in the production of Phoenix 
Flanges is based on experience. That’s why 
Phoenix Flanges give long, satisfactory service... 
that’s why they stand up under the toughest kind 
of conditions. 

Phoenix offers a wide range of sizes and styles, 
all of mild steel readily machined or welded. ASA 
requirements and ASME and ASTM specifications 
are met in every case. 

Get your copy of the Phoenix Flange Catalog 
today. 







PHOENIX 
Drop . Forged 
FLANGES 


PHOENIX MANUFACTURING COMPANY 
A 
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FAST and EASY 
onl to 2 PIPE 







Semi-automatic 
FrIFcIbB No. 65R 
gives you quick get-ready 
» «quick accurate threads 


@ No wonder this remarkable thread- . 
er has won friends everywhere. It’s | 
self-contained — threads 4 sizes of 
pipe with one set of high-speed steel ‘ 
chasers that stay in it, no extra dies 
to lug around or lose. It’s semi- 
automatic — sets to pipe size in 10 
seconds; workholder sets instantly, 
only one screw to tighten, no bushings to fuss 
with, Cuts perfect threads with least effort, saves 
time and work. Buy No. 65R at your Supply House. 


Stands up 
on floor, ready at 
‘ hand. 
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(19) Preventing oil freeze-ups 

Black, Sivalls and Bryson, Inc., Oklahoma City, Oklahoma, 
and Kansas City, Missouri, have issued a bulletin describing 
how oil freeze-ups can be prevented by use of the BS&B Junior 
Indirect Heater. This is a small heater, suitable for oil heating 
appliances. The heater is installed near the separator and its 
flow tube coil is connected to the oil outlet piping between the 
separator and the oil valve. 


(20) Tubing corrosion surveys 

Tubing corrosion surveys made with the Otis Tubing Caliper 
are discussed in a bulletin released by Otis Pressure Control, 
Inc., Dallas, Texas. The caliper measures the extent and loca- 
tion of corrosion damage in high pressure wells without the 
necessity of killing the well or pulling tubing for inspection, 
according to the manufacturer. 


(21) Troy-Engberg steam engines 

Troy Engine and Machine Company, Troy, Pennsylvania, has 
issued two bulletins on Troy-Engberg steam engines. The types 
discussed are the horizontal (Bulletin 307) and the vertical 
(Bulletin 306). Sectional drawings, engineering data, and con- 
struction details are included. 


(22) Portable acetylene generators 

The Sight Feed Generator Company, Richmond, Indiana, has 
released a bulletin on its portable acetylene generators. The 
type discussed is the “Oil Field Special,” which can be mounted 
on a truck or trailer and hauled anywhere over any kind of road. 


(23) Lummus processes and plants 

The Lummus Company, New York, N. Y., is presenting to the 
petroleum industry Lummus processes and plants in a brochure 
artistically illustrated and well printed. Sections of the publi- 
cation are devoted to the organization, services, and manufac- 
turing facilities of the company. The refining man will find 
a wealth of valuable data under “Refinery Processes.” Numer- 
ous refinery processes are described and a flow diagram of each 
given. 


(24) Shafer valve controls 

The Shafer Valve Control is the subject of a bulletin issued 
by Shafer Valve Company, Mansfield, Ohio. According to the 
manufacturer, these controls will function efficiently, extend 
valve life, and provide trouble-freé contro] in the handling of 
air, water, oil, gas, and steam, at low or high pressures and low 
or high temperatures. 


(25) Instrument panels and cubicles 

Falstrom Company, Passaic, New Jersey, has released Bulle- 
tin 119-5-645, on“‘Instrument Panels and Cubicles.” These con- 
trol panels and cubicles come in standard designs and instruc- 
tions for ordering are given. 


(26) Engineering progress 

Allis-Chalmers Manufacturing Company, Milwaukee, Wis- 
consin, has issued its Annual Review of engineering progress 
in industry. For the last several years the company has been 
unable to offer this review for unlimited distribution, due to 
shortages; now, however, they can send them to all interested 
parties. 


(27) Mechanical drive turbines 

Bulletin H-16 describes the new Elliott YR mechanical drive 
turbines. It gives a brief history of the development of mechani- 
cal drive turbines. It contains complete general and material 
specifications, points out the many desirable features of the 
turbine, the ten modifications to standard turbines, and the six 
types of governors available. The equipment is manufactured 
by Elliott Company, Jeannette, Pennsylvania. 
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(28) Steam cleaning unit 

A special 12-page illustrated booklet describing the new, 
improved Oakite-Vapor Steam Cleaning Unit has been issued 
by Oakite Products, Inc., New York. Data on unit construction, 
engineering specifications, types of models available, and job 
applications of this latest model, ASME approved, steam gen- 
erator for multiple-duty industrial steam cleaning and paint- 
stripping operations, are all factually presented in concise form 
in this new booklet. For greater clarity the text has been aug- 
mented by a series of clear-cut illustrations of operating, con- 
trol, and mechanical features, types of models available to meet 
varying job requirements, and interesting views of the unit in 
actual steam-cleaning operations of various kinds. 


(29) Amsco-Nagle pump 

A new bulletin describing Amsco-Nagle, ball-bearing, Type 
“T” industrial pumps has been published by the American 
Manganese Steel Division of American Brake Shoe Company, 
Chicago Heights, Illinois. In picture magazine style, it features 
a minimum of copy and a maximum of photographs to “bare 
the facts” of the design and construction of these material 
handling pumps. 


(30) Rotary machine 

Shop photographs showing the cutting of an Ideal rotary 
main gear are a feature of a new bulletin issued on The National 
Supply Company’s Type FE-174% rotary machine for shallow 
to medium depth drilling. The bulletin, No. 341, also gives the 
general specifications of the machine, carries blueprints giving 
lubrication specifications, and a series of explosion photographs 
showing the construction of the rotary. 


(31) Pliers and wrenches 

All pliers, adjustable wrenches, and pipe wrenches now of- 
fered by the Plomb Tool Company, 2209-B Santa Fe Avenue, 
Los Angeles 54, California, are described and illustrated in a 
new bulletin—No. 4728. These tools, manufactured in Plomb’s 
recently acquired Jamestown, New York, plant of the J. P. 
Danielson Company, include 24 pliers, 12 adjustable wrenches, 
and 6 pipe wrenches. 


(32) Mass Spectrometer 

A 20-page, profusely illustrated folder recently issued by 
Consolidated Engineering Corporation, describing that com- 
pany’s Model 21-102 Mass Spectrometer, now is available for 
distribution. The brochure describes this amazing mechanism 
for rapid and accurate analysis of complex mixtures. 


(33) Tempotool—unusual hand tool 

Out of the war has come an unusual new hand tool—Tempo- 
tool. Powder actuated, this new tool is used to drive studs in 
steel or concrete, join steel to concrete or steel to steel, and to 
punch holes in steel, to name only a part of its functions. The 
tool is described as “A 6-lb tool that packs a 20-ton punch.” 

Tempotogols come in three models suitable to different uses. 
They are manufactured by Stemso Corporation, Cleveland, Ohio, 
and distributed nationally by Tempo Products Company, Cleve- 
land. 


(34) Special purpose fasteners 

The Lamson and Sessions Company, Cleveland, Ohio, has 
issued a new catalog on its lines of “Special Purpose” fasteners. 
These include bolts of all types, nuts, pins, rivets, rods, screws, 
forgings, etc. The company is equipped to provide special fin- 
ishes for its products, whether for purposes of appearance or 
protection. The 24-page catalog gives photographs of its many 
products and descriptions of their uses. 


(35) Straight blade bulldozers 

The three sizes of straight blade, cable controlled bulldozers 
manufactured by Caterpillar Tractor Company, Peoria, Illinois 
—the No. 8S, the No. 7S and the No. 6S—are described and 
illustrated in detail in a new booklet “Caterpillar” Straight 
Blade Bulldozers. 

The 12-page booklet records the structural and operational 
features of the bulldozer units, which are designed exclusively 
for use with the “Caterpillar” Diesel D8, D7, and D6 track-type 
tractors. The booklet emphasizes, and illustrates with cross- 
section views, blade, tilting brace, and sheave construction. 
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to remember in selecting a Drill Collar is the multiple 
jobs a drill collar must do... 


POINT 1—It must be adequately tough and ductile 
to resist the terrific shock and impacts of rough, 
high speed drilling operations. 


POINT 2—It must havea hard abrasive-resistant sur- 
face to minimize wear as it whirls against the sharp 
fresh-cut walls of the hole directly above the bit. 


POINT 3—lt must not only be straight, but straight 
when it is “relaxed”— free of all residual internal 
stresses in the metal. A drill collar that isn’t “re- 
laxed” when it is straight, that has internal forces 
pulling against one another, will soon bend and warp 
in service as these stresses are relieved. 


There are other things a drill collar must have— 
accurately aligned joints, straight bore, etc.—but 
let's take a minute to analyze these first three. As 
you probably know, hardness and toughness are 
metallurgical ‘‘opposites’’— generally, the more you 
have of one, the less you have of the other. So a drill 
collar that’s too hard may also be too brittle... while 
one that is too ductile may not be hard enough. 


And that’s where the importance of Baash-Ross 
“balanced” design comes in. Through years of 
specialization and study, Baash-Ross has developed 
a unique procedure for making ‘“Trubore’”’ Drill Col- 




















BAASH-ROSS DRILL COLLARS! 


lars that insures exactly the 
right degree of both hard sur- 
face and ductile body in each 
individual drill collar. 


BUT THAT’S NOT ALL. 
Baash-Ross does NOT obtain en fe ap rey ya te 
this hard surface and tough hammer. 

core by severe liquid quenching because that would 
leave high residual stresses in the metal—stresses 
that would cause the drill collar to warp and bend 


in service in order to assume a stress-free condition. 





Instead, through careful selection of fine grained 
alloys and controlled forging—coupled with heat 
treatments over the entire length in ONE operation 
after forging—the alloys in the metal are fully de- 
veloped by normalizing and tempering treatments 
to provide the desired hardness, toughness and 
stress-free straightness. 


Qeplts-serncee physicals 


of hardness and toughness are 
combined in a product that is fine 
grained — and has no residual 
stresses to cause warping or 
bending in service. In addition, 
other important properties are built 
Full-length heat treating ~— inte Baash-Ross Drill Collars as 


furnaces give uniform 
structure end-to-end. outlined below. 
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Personnel changes 


Paul Mackall, vice president, has an- 
nounced the following changes in sales 
personnel of Bethlehem Steel Company; 
effective July 1. 

J. M. Ellis, general manager of sales, 
appointed assistant to vice president. 

K. L. Griffith, assistant general man- 
ager of sales, appointed general man- 
ager of sales. 

D. C. Roscoe, manager of sales, sheets 
ind strip, appointed assistant general 
manager of sales. 

4. T. Hunt, manager of sales, gal- 
vanized sheets and formed products, ap- 
pointed manager of sales, sheets and 
strip. 


M. C. Schrader, assistant to the gen- 
eral manager, appointed assistant to the 
vice president. 

Ellis, who entered the employ of Beth- 
lehem Steel Company after graduation 
from Cornell University with a degree 
in mechanical engineering, has been 
general manager of sales since 1936. 

Griffith, president and general man- 
ager of Seneca Iron and Steel Company, 
Lackawanna, New York, until its mer- 
ger with Bethlehem in 1932, has been 
assistant general manager of sales since 
1938. He previously was manager of 
sales, sheets and strip. 

Roscoe graduated from the University 
of Wisconsin in 1925 and entered Beth- 











@ they scrape 
while they rotate 
and reciprocate. 


a require no 
servicing or at- 
tention. 


®@ soon pay for 
themselves by 
saving work-over 
costs. 


@ hundreds of 
users report out- 
standing success 
of their operation. 


Why bother with paraffin accumulation 


HUBER CORPORATION 



















and the cost of steaming out or “passing 
rods” to free your wells of paraffin. 

Huber Scrapers attached to the sucker 
rods, constantly scrape the paraffin from 
the tubing as the rods reciprocate and 
rotate. A patented rotating rod hanger 
gives the string a fraction of a turn on 
each stroke. And with the scrapers clear- 
ing the tubing by only a fraction of an 
inch, paraffin is wiped off the tubing 
and pumped out of the well before it can 
accumulate on the tubing. 

Make your sucker rod string your 
paraffin scraper by equipping it with 
Huber Scrapers. 


ORDER FROM YOUR 
SUPPLY STORE 








lehem’s employ in the metallurgical de 
partment. He became manager of sales, 
tool steel division in 1928 and in 1934 
was appointed manager of sales, pipe 
and tubes division. He has been man. 
ager of sheets and strip sales since 1938. 

Hunt entered Bethlehem’s sales or- 
ganization in 1936 in sheets and strip 
sales and was made manager of sales, 
galvanized sheets and formed products. 
in 1938. 

Schrader, a graduate of Harvard Law 
School, class of 1924, has been assistant 
to general sales manager since 1943. 


Expands facilities 


With the addition of three veteran oil 
country specialists to their sales staff 
and the transfer of another salesman to 
a new active area, Larkin Packer Com- 
pany has again expanded its sales and 
service facilities to the oil industry, W. 
H. Larkin, president, announces. 

Additional coverage of the oil country 
by these experienced men is in line with 





Wiley Ford G. F. Robinson 


Larkin’s policy of providing sales and 
service only through supply stores. 

The new salesmen are Joe Chastain, 
R. G. Fones, and Wiley Ford. G. F. Rob- 
inson was transferred from Mt. Vernon 
to Ardmore, Oklahoma. 

Chastain, who has recently returned 
from Argentina where he was chief pe- 
troleum engineer, Northern Division, for 
Standard Oil Company of New Jersey, 
will make his headquarters in Midland. 

Fones was formerly with Halliburton, 
as a special tool operator. He recently 
worked in Venezuela for that company. 
He will make his headquarters for Lar- 
kin in Lafayette, Louisiana. 

Ford is a former Franklin Supply 
Company employe. His sales territory 
will include the I]linois area, with head- 
quarters in Mt. Vernon, Illinois. 
Store moved 


Republic Supply Company, Houston, 


‘ Texas, announces the removal of its 


store at Griffin, Indiana, to Grayville. 
Illinois. T. J. McDonald is manager. 
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President Halliburton 

Erle P. Halliburton, founder of Halli- 
burton Oil Well Cementing Company, 
Duncan, Oklahoma, and president of the 
firm since its incorporation in 1924, was 
elected chairman of board at the annual 
meeting of stockholders July 1. Replac- 
ing him as president of the oil well serv- 
icing company is John C. Halliburton, 
who has served as vice president for the 
last 13 years. 

Veteran of 27 years’ service as the 





John C. Halliburton Erle P. Halliburton 


head of varied enterprises, the board 
chairman expressed a desire to turn over 
the details and responsibilities of active 
management to his junior officers. The 
organization, which he founded in 1919 
with a horse-and-wagon cementing out- 
fit, now operates in six foreign coun- 
tries and employs more than 3200 per- 
sons in oil-producing areas throughout 
the United States. 

Other officers are W. R. McClendon, 
reelected vice president; L. D. Camp- 
bell, newly elected vice president, who 
will also continue as secretary-treasurer, 
and Hugh H. Leonard, reelected assis- 
tant secretary-treasurer. 

Directors for the ensuing year are 
Erle P. Halliburton, Duncan and Los 
Angeles; John C. Halliburton, Duncan; 
W. R. McClendon, Duncan; David 
Frame, Houston; E. R. Filley, Houston; 
Joe H. Russell, Houston; A. E. Chester, 
Dallas; L. A. Sunkel, Dallas, and R. B. 
Kelly, Fort Worth. 


New department 





—— 
eens 


Formation of a new turbo-power de- | 


velopment department in the engineer- | | 


ing development division of the Allis- 


Chalmers Manufacturing Company has | 


been announced by W. C. Johnson, ex- 
ecutive vice president of the company’s 
general machinery division. 

R. C. Allen, one of the country’s lead- 
ing turbine engineers and former head 
of the Allis-Chalmers steam turbine de- 
partment, has been named manager and 
chief engineer of the new department. 
W. A. Yost, formerly assistant manager, 
succeeds Allen as manager of the steam 
turbine department. 


Ballew promoted 


L. L. Ballew, formerly of The Conti- 
nental Supply Company’s Seminole, Ok- 
lahoma, store has been made manager 
of the company’s Pratt, Kansas, store, 
succeeding A. M. Rouse. The latter has 
been transferred to Ellinwood, Kansas, 
as manager succeeding D. L. Smith who 
now serves in the capacity of city sales- 
man in Wichita, Kansas. 
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NIGHT SERVICE 





From this Store, Call 


AUTHORIZED DISTRIBUTOR FOR 


a 


During the past few weeks, this 
distinctive emblem with a reflecting 
aluminum background has _ been 
placed on the front door of several 


hundred supply stores as another 
| supply store convenience to you. It 
_ carries the emergency night numbers 
of your distributor who serves you” 
_ night and day with whatever equip- 
| ment you need. 


Each one of these red WECO 
“W's” on the aluminum field identi- 
fies your authorized WECO distribu- 
tor. And behind the door that dis- 
plays this WECO- “W,” you'll find 


TRADE MARK 





REGISTERED 


a complete stock of all quality: 
WECO Unions, Blocks, and Com- 
pounds Chiksan Products, 


Anchor Burners, Okadee Valves, 


Hamer Line Blinds and Valves. 

Make your headquarters at the 
store that displays the red and 
aluminum emblem of an authorized 
WECO distributor. You'll find only 
quality products, backed by depend- 
. . . day or night. 


able service 





WELL EQUIPMENT MFG. CORP. 


Subsidiary of Chiksan Company 


Houston 1, Texas 


Export Representation 
CHIKSAN EXPORT COMPANY 


New York 7 Brea, Calif 


Houston | 














Joins Hughes Tool 


Appointment of M. E. Montrose to the 
executive staff of Hughes Tool Company 
has been announced by Fred W. Ayers, 

= senior vice president 
and managing direc- 
tor. 

Montrose, well 
known throughout 
the oil world, joins 
Hughes Tool Com- 
pany, Houston, 
Texas, with 27 years’ 
successful sales, en- 
gineering, manufac- 
turing, and execu- 
tive experience. 

After 13 years with General Electric, 
Company, most of them in the South- 
west, specializing in oil-well drilling and 
production activities, he resigned to ac- 
cept an executive position with Lane- 
Wells Company in Oklahoma when that 
large oil-well servicing organization was 
first started. Moving to Houston as dis- 
trict manager in 1938 he was shortly 
elected director and vice president in 
charge of all services and sales with 
headquarters in Los Angeles. 

For the last two years he has been 
lirector, president, and general manager 
of Marion Power Shovel Company in 
Marion, Ohio, builders of the world’s 
largest shovels and draglines for con- 
struction and mining operations. 

He has assumed executive duties under 
\yers with headquarters in Houston. 





M. E. Montrose 


W. C. Norris anniversary observed 


On the 65th anniversary of the found- 
ing of W. C. Norris Manufacturer, Inc., 
a three-day meeting was held at the com- 
pany’s plant and headquarter offices in 
Tulsa, Oklahoma, during which the field 
sales executives were shown the latest 











THE JOB: Pumping two 1250 deep oil wells in the Osage Indian 


Reservation of Oklahoma. 


THE EQUIPMENT: Model AHH (9% hp.) single cylinder Wisconsin 
Air-Cooled Engine with clutch-reduction assembly, operating geared 
power pumping unit. Can be slowed down to 14 strokes per minute. 
THE RECORD: Engine has been operating on natural gas as fuel, for 
over one year and has not required one single repair or service part. 
An excellent record . . . typical of the dependable, heavy-duty service 
for which Wisconsin Air-Cooled Engines are noted. Available in single 
and V-type 4-cylinder models, 2 to 30 hp. 


WISCONSIN MOTOR 


Corporation 


MILWAUKEE 14, WISCONSIN 


World slorgest Builders of Heavy-Duty Air-Coc 
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WRITE TO HARLEY SALES CO. 


510 Atlas Building, Tulsa, Oklahoma 
M & M Building, Houston, Texas 


Oil field distributors for Wisconsin 
Engines and all types of utility units. 


ed E ngines 








improvements in W. C. Norris oil tools 
and equipment. 

Attending this meeting were, reading 
from left to right, top row: Marvin 
Parker, Odessa; Brooks Schofield, south- 
ern Oklahoma; Paul Hagaman, Illinois; 
Le Roy Mitchell, Tulsa, city salesman. 
Second row: Les Snelling, Tulsa, city 
salesman; Jim Bowen, Dallas and East 
Texas; Cliff Teel, West Texas; Arthur 
Miller, Louisiana; Cecil Fair, Kansas. 
Third row: Bill Davidson, sales man- 
ager; Buck Tolleson, Kilgore; Rod 
Manis, Wichita Falls, and Jack Schaff, 
Indiana. Henry H. Paris, branch man- 
ager, Houston,was unavailable for photo. 


Efeo gives barbecue 


More than 200 operating executives 
and engineers from Gulf Coast refineries 
and chemical plants were guests at a 
barbecue given by Engineers and Fabri- 
cators (EFCO) at their plant in Hous- 
ton, Texas, June 27. 

In addition to an open house showing 
various stages in the manufacture of 
heat transfer equipment, two new elec- 
tronic devices to measure the thickness 
of metals were demonstrated. 

These two devices, the Audigage and 
the Penetron, resulted from wartime de- 
velopments in electronics. They promise 
to be most valuable around refineries and 
process plants. 


Representative appointed 


Globe Oil Tools Company, Los Nietos, 
California, recently announced the ap- 
pointment of the T-P Tool Company as 
sales and service representative for 
Globe products in the Rocky Mountain 
area. 

T-P Tool Company’s main office is in 
Denver, Colorado. Warehouse branches 
are maintained in Cody, Wyoming, and 
Rangely, Colorado. 
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Supervisory changes 


The Continental Supply Company has 
announced three changes in supervisory 
personnel, which became effective 
June 1. 

J. A. Mussler is manager of the tubular 
division. Mussler 
has been with Con- 
tinental since July, 
1935. Prior to that 
time he was with 
Youngstown Sheet 
and Tube Company 
in Youngstown and 
- Houston, having 
entered the com- 
pany’s services in 
July, 1923. 

C. E. Durley has 

J. A. Mussler been appointed 
manager of the pipe department, moving 
into this position from the assistant man- 
ager post where he has served since 
1927. He joined the Continental organi- 
zation in 1922. 

Joseph T. Gailus has been transferred 
from the Dallas pipe department to man- 
ager of tubular sales for the Tulsa dis- 








C. E. Durley 


J. T. Gailus 


trict, with headquarters in Tulsa. Gailus 
has been with Continental since August, 
1939, having served in the Houston area 
as assistant district manager of tubular 
sales before moving to the Dallas office. 
He was on leave of absence from June, 
1942, until April of this year while serv- 
ing in the armed forces. Before joining 
Continental he was employed by Youngs- 
town Steel Mills. 


Houston plant manager 


Joe A. Lyne, former chief field en- 
gineer for The Parkersburg Rig and 
Reel Company, has been appointed 
Hoyston, Texas, plant manager, accord- 
ing to an announce- 
ment by A. Sidney 
Knowles, president, 
of the company. 
Lyne succeeds G. E. 
Dake, deceased. 

Lyne has been a 
member of the Park- 


tion for 23 years. In 
his previous assign- 
ment as chief field 
engineer, he spent 
considerable time in 





Joe A. Lyne 
foreign as well as domestic fields. He 
has recently returned from a five months’ 
tour of Middle Eastern oil operations. 
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; Powerflex Rotary Hose 
ag 
rge Units 
Brake Blocks 
F.H.P. and Multiple V-Belts 
) : be Oil Country Flat Belting 
EIS Wire Line Turn Backs 
No-Whip Line Savers 
Stuffing Box Rings 
All types of Hose 
Molded Specialties 






Thermoid products are care- 
fully built with the specific 
needs of oil field work in mind. 


Careful selection of raw materials, latest technical advances 
plus skilled craftsmanship assure the user of maximum 
service at lowest cost. 


You will find it to be both 
wise and convenient to 
specify Thermoid ‘Built 
for the Job’’ products 


hermoi 


 OPevere ketone 


Automotive « Industrial 
Oil Field « Textile 


Thermoid Company, Trenton, N.J.,.US A 


Warehouses in Houston, los Angeles, Wabash 
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installing a Cascade Cooler / 





ASCADE coolers made of ‘‘Karbate”’ 
material—National Carbon Company’s 
impervious graphite—are compact, light in 
weight, easy to install. They are constructed 
of standardized interchangeable parts. Ca- 
pacity may be adjusted at any time to your 
processing needs, simply by adding or remov- 
ing the standard sections. 

“Karbate” impervious graphite coolers 
offer an exceptionally high rate of heat trans- 
fer. This property, coupled with unmatched 
resistance to chemical attack, makes 
““Karbate” sectional cascade coolers ideal for 









RBATE™ 


Secniod Cascade Cooler 


handling a greater number of corrosive 
chemicals than any other practical high heat- 
transfer material. 

All parts for these coolers are carried in 
stock and both complete coolers and replace- 
ment items are available for immediate ship- 
ment. ‘““Karbate” coolers come in five sepa- 
rate sizes, with inside pipe diameters of 1”, 
1%”, 2”, 3”, and 4”. If you have not yet 
received Catalog Section M-8807-A, the bul- 
letin describing “Karbate” Sectional Cascade 
Coolers in detail, write to National Carbon 
Company, Inc., Dept. PE. 


The term ‘‘Karbate’’ is a registered trade-mark of 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 


UCC 


30 East 42nd Street, New York 17, N. Y. 
Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, New York, Pittsburgh, San Francisco 
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sesinees’S TABLES 


operating men 


INSTALLMENT No. 121 


A valuable and regular feature of The Petroleum Engineer, the Continuous Tables, now in their tenth year of publi- 
cation, were designed to save time and effort for the technician and the practical field or plant worker. The tables have 
proved one of the most popular and helpful departments of The Petroleum Engineer. Data are presented in the simplest 
form available with many types of information included that are best presented by curves or nomographs when three or more 
variables must be considered simultaneously. 


The Continuous Tables have been developed as a result of suggestions for new tables, direct contributions and 
improvements to existing tables by members of the petroleum and related industries, including manufacturing concerns, who 
are continually searching for practical information reduced by computation to tabular form readily applicable to the prob- 
lems daily confronting them that might otherwise necessitate a more or less tedious calculation. These contributions and sug- 
gestions from the industry have resulted in a valuable exchange of information and data contributing to the progress of the 
industry as a whole. 


This index will be revised monthly. The index for installments 1-12, inclusive, will be found in the May, 1938, issue; 
13-24, inclusive, in the June, 1939, issue; 25-36, inclusive, in the June, 1940, issue; 37-48, inclusive, in the June, 1941, 
issue; 48-60, inclusive, in the June, 1942, issue; 61-72, inclusive, in the June, 1943, issue; 73-79, inclusive, in the January, 
1944, issue; 80-82, inclusive, in the April, 1944, issue; 83-85, inclusive, in the July, 1944, issue; 86-88, inclusive, in the 
& October, 1944, issue; 89-91, inclusive, in the January, 1945, issue; 92-94, inclusive, in the April, 1945, issue; 95-97, inclu- 
sive, in the July, 1945, issue; 98-100, inclusive, in the October, 1945, issue; 101-103, inclusive, in the January, 1946, issue; 
104-106, inclusive, in the April, 1946, issue; 107-109, inclusive, in the July, 1946, issue; 110-112, inclusive, in the October, 
1946, issue; 113-115, inclusive, in the January, 1947, issue; 116-118, inclusive, in the April, 1947, issue. 


INDEX TO TABLES 


Index No. Page Issue 
Effect of gun-perforation density on well productivity ......................................(sheet 1) P 453. 121 July 
Effect of gun-perforation density on well productivity ...........-...--.--.-..---.--..---+- (sheet 2) P 453. 125 July 
Methods of calculating bottom-hole pressures in gas wells... (sheet 1) P 509.1 189 June 
Methods of calculating bottom-hole¢ pressures in gas wells....._......_..................(sheet 2) P 509.1 191 June 
Gas lift design, installation, and operation ............ VON ARR Me SR (sheet 7) P 515. 231 May 
Gas lift design, installation, and operation ................... Se (sheet 8) P 515. 233 May 
Method of calculating gas flow at critical velocity _...............2.2...2--2--sesssese-eceseseeeeeeeeeeeeees P 621.01 243 May 
Method of cleaning out gas pipe lines with multiple scrapers............. ‘ann stehinnadtsincanataal P 625. 133 July 
Alignment chart for blending and dilution calculations ........-.......-.........-2.-.----.--s-0-0000-0---= P 746. 235 May 
Ignition and knock characteristics of hydrocarbon fuels............................-....----- (sheet 7) P 765. 193 June 
Ignition and knock characteristics of hydrocarbon fuels......................................(sheet 8) P 765. 195 June 
Ignition and knock characteristics of hydrocarbon fuels ..........................-..------- (sheet 9) P 765. 197 June 
Methods of determining condensate content of natural gas..........................---.-- (sheet 3 P 771.2 123 July 
Methods of determining condensate content of natural gas ........................-.----. (sheet 2) P 771.2 127 July 
Methods of determining condensate content of natural gas............................---. (sheet 3) P 771.2 129 July 
Methods of determining condensate content of natural gas................................ (sheet 4) P 771.2 131 July 
Evaluation of absorber operating efficiency....................--.------------------se0--ee-oeeee (sheet 6) P 773. 237 May 
Evaluation of absorber operating efficiency .....................-2..-.---...---s0-eeeeee- ese (sheet 7) P 773. 239 May 
Evaluation of absorber operating efficiency.......................-.-.--------2---0++ eee (sheet 8) P 773. 241 May 
Evaluation of absorber operating efficiency ...................-.-..-----------------00----0ee-e- (sheet 9) P 773. 199 June 
Evaluation of absorber operating efficiency ................--.--------------------0e-e-eeeeo- (sheet 10) P 773. 201 June 
INDEX TO ADVERTISERS IN TABLES 
Page Issue Backing Table No. 
a aac ss cccccacasccnncentendgupeeph buen aieeerbeenmesceuinenea sti (sheet 4) 132 July e 7712 
Chapman Valve Manufacturing Co........-.--.--------------------eeeseeeseeee rsekenesaieheaiall (sheet 3) 130 July P 771.2 
S\N TTT jitiininia meinen ilannicia (sheet 2) 126 July P 453. 
are a Bcc cenennannimennenncnnemnennnpaenasonanin (sheet 2) 128 © July P 771.2 
ae apse one paanctncauatasoaauncamandibebepes: smscneassheheneel (sheet 1) 124 July P 771.2 
Peationes Dapeee Gay —......................----.------2---20--0--0--- Fe Se RN See ee iiacoastasned (sheet 1) 122 July P 453. 
Republic Steel Corporation..................-..-..-.-.-.---- sii ‘aceieaneantnaseilicilgcoiteleieblessaiaadieagal 134 July P 625. 
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e THE WALDRIP "321" ASSURES FASTER SPOTTING AT WELL 
LOCATION because it is the ONLY self-propelled servicing and 
drilling rig that drives into the well location NOSE FIRST. 














CHECK THESE OUTSTANDING FEATURES—Better balance with less weight 


« Less load over front wheels - Clear operating vision + Easily accessible motor 


in rear » Unit completely guarded by smooth, streamlined contour guards 


+ Furnished with gas, gasoline, butane or Diesel engine + Furnished with torque 


converter or gear box +» Equipped with 65’, 
60,000 pound or 90,000 pound hook load 
capacity Waldrip telescoping derrick. 


WRITE FOR DETAILS 
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WALDRIP, 


ENGINEERING COMPANY 


MAIN OFFICE AND PLANT: 11810 CENTER STREET, HOLLYDALE, CALIFORNIA 
San Joaquin Valley Division: 30th and M Sts., Bakersfield, Calif. 
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EFFECT OF GUN-PERFORATION DENSITY ON WELL PRODUCTIVITY 
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PERFORATIONS PER FOOT 6-in. casing (about the size in the well) 

























































































































































































FIG. 1. Effect of number of perforations on well productivity. 


Recent studies! of the performance of 
gun-perforated wells have shown that 
variations in the ratio of the productiv- 
ity of an open hole to that of a per- 
forated cased hole with different num- 
bers of perforations per foot of casing 
were not so great a factor as might be 
expected, particularly when the number 
of 14-in. perforations per ft exceeded 
five or ten, but the productivity of a well 
is materially reduced when less than five 
14-in. perforations per ft are made in the 
casing. The studies have also indicated 
the importance of placing the perfora- 
tions selectively in accordance with the 
permeability profile. 

The results of one of these studies is 
presented by the graphs in Fig. 1. For 
example, with 14-in. perforations and a 
casing diameter of 6 in., the relative pro- 
ductive capacity of open hole to cased 
and perforated hole increases from 41 
per cent to 60 per cent by doubling the 
number of perforations per foot of cas- 
ing from two to four. The productivity 
is seriously reduced when the holes are 
exceedingly wide spaced. For perfora- 
tion densities up to five or ten per foot, 
however, the productivity is approxi- 
mately proportional to the density, that 
is, the greater the perforation density 
the greater the well productivity, par- 
ticularly, when the pay formation has 
relatively low permeability, high viscos- 


daily rate of production per pound drop 
in bottom-hole pressure. 


@ Use of Fig. 1. An operator, for ex- 
ample, completed a well in a 10-ft sec- 
tion of fairly homogeneous and perme- 
able oil sand. Casing was set through 
the sand and gun-perforated, the size 
and spacing of perforations being two 
4-in. holes per foot. 

Potential tests on the well indicated a 
productivity factor of 2.4 bbl per day 
per pound drop in bottom-hole pressure, 
or 240 bbl per day with 100 lb difference 
between the static (shut-in) and flowing 
bottom-hole pressure on a 14-in. choke. 

Using the chart (Fig. 1), it is found 
that the relative productivity for a well 
with two 14-in. perforations per ft in 


5 


8 


4 


bo) 


is 0.255, and that six 14-in. perforations 

007 4 8 le 6 20 24 28 3e per ft would give the well a relative pro- 

‘ SSeteareae ductivity of 0.50. The operator may esti- 

L PTT Titi dd —< mate, therefore, that, by adding four 

felon Lor IN. PERFORATIONS = ee ee SS ot — more perforations per ft, the productivity 

80 =| = = ——- of the well will be about doubled 

i e —T (0.50/0.255) from 240 to 480 bbl per 

a “ a os day with the 100-lb drop in bottom-hole 

> f Fa 1%” Perf. ¥” Pert. pressure. The effect of other perforation 

5 60 A < Fa a > “>” - “>" densities can be estimated in a similar 

5 va Aa per 0.410 0.880 0.255 0.280 Way, but it should be borne in mind that 

ra) f 4 4 .600 .560  .410 .885 all formations will not yield additional 

O {fe ae c we a 4 ‘£19 ~—_—oil and gas in accordance with this curve 

W/ // : 

a 40 ii )-IN-PERFORATIONS — 2 = = = unless the exposed formation has the 
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E y 6-IN. CASING 20 900 B70 796 = e “ ~ —_ — . hae curve in 

» % ~sntie IN. CASING . wos a ig. 2 shows the relationship that exists 

o =“ io | | | | 3 800 Be ‘gas. __ between bottom-hole pressure drop and 

the number of perforations per foot, un- 

o-= Produce capacity a yea and perroraiws well der certain conditions in cycling opera- 


tions. Fig. 2 may be used by an operator 
to predict the approximate effect of his 
well perforating patterns on the pres- 
sures required for cycling. For example, 
2000 MCF of gas is being injected into 
into an input well every day, but a pres- 
sure of 3000 psi is required to maintain 
this injection rate through the four 14-in. 
perforations per ft in the 20-ft section 
of casing set through the sand. The curve 
indicates that the same volume of gas 
might be injected with 20.3 per cent less 
pressure, if six more perforations were 
made in each foot of section. The input 
pressure might thus be reduced from 
3000 psi to 2390 psi, or a drop of 610 
psi. Similarly, the curve may be used to 
predict the amount of pressure increases 
that might be obtained by additional per- 
forations in output (producing) gas 
wells, 


Note: See Sheet 2, P 453, for references. 
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PERFORATIONS PER FOOT 
FIG. 2. Effect of number of perforations on bot- 
tomhole pressure drops in a gas cycling project. 


ity crude oil, or low reservoir pressure 
for its depth. 

@ The productivity index. The term 
productivity index is used to denote the 
number of barrels of oil produced by a 
well per day per lb per sq in of differ- 
ential pressure between the reservoir and 
the bore of the well. This is simply the 


as bottomhole pressure in cased and perforated wells 
= bottomhole pressure in uncased 7-in. hole 





Taken ie the article, ‘Gun Perforation Design for Uniform Productivity,’ by Warren J. Jack- 
son in The Petroleum Engineer, March, 1947, pages 113 to 117, inclusive. 
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® HEAVY DUTY BALL TYPE 
MAIN BEARING 


® SPIRAL BEVEL GEARS WITH 
HARDENED TEETH 


® UNITIZED PINION SHAFT 
ASSEMBLY 


® AUTOMATICALLY INDUCED 
OIL LUBRICATION FOR MAIN 
BEARINGS AND GEARS 


® PRESSURE GREASE LUBRICA- 
TION FOR PINION SHAFT 


The IDEAL FE-1742—53% Rotary Machine is a 
modern oil bath spiral gear rotary for shallow to 
medium depth drilling. It has API 53%’’ spacing 
from center of hole to sprocket. The FE-17' is also 
made with 44’’ spacing known as FE-174%4—44. 


The FE-17'% Rotaries have a gear ratio of 3.33 to 
1 providing a recommended maximum speed of 
200 RPM. Over a period of several years the 
FE-17'%2 has been a very popular machine and has 
an excellent service record due to the features of 
design listed at left. 


® SEALED AGAINST INTRUSION 
OF MUD AND FOREIGN MATTER 


® PINION SHAFT LOCK WITH 
CONVENIENT OPERATING 
GRIPS 


® NON-SKID SAFETY TOP 
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THE NATIONAL SUPPLY COMPANY 


GENERAL SALES OFFICES: TOLEDO, OHIO - DIVISION OFFICES: CASPER - FORT WORTH 
PITTSBURGH - TULSA - TORRANCE + EXPORT: NATIONAL SUPPLY EXPORT CORPORATION, 
S30 ROCKEFELLER PLAZA, NEW YORK, N.Y., U.S.A. + RIVER PLATE HOUSE, 12 SOUTH PLACE, LONDON, E.C.2. 
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METHODS OF DETERMINING CONDENSATE ‘CONTENT OF NATURAL GAS 





The most reliable procedure for ob- 
taining a sample of aliquot portions of 
gas and liquid, is to flow the entire stream 
through a full scale separator and meas- 
ure the rate of flow of dry gas and liquid 
separately. Samples of these two streams 
may then be combined in the proportion 
in which they were flowing. 

Because of the disadvantages of the 
large or full scale separator it is desir- 
able to use a small scale sampling device 
which is readily portable and can be 
used in much the same manner as the 
usual test car for determining gasoline 
content. Sampling procedures for two- 
phase streams involve the insertion of a 
tip of some kind into the flowing fluid 
and the removal through this tip of a 
small portion of the stream. Fig. 1 indi- 
cates such a tip inserted in a horizontal 
pipe and used with a small scale sepa- 
rator. The full scale separator is used as 
a standard for the purpose of calibrating 
the small scale sampling procedure. 
Fig. 2 shows the effect of the sampling 
rates on the liquid content of the small 
scale sample. These data were taken un- 
der constant steady flowing conditions in 
the full scale stream and the only condi- 
tion which was varied was the rate at 
which the sample was withdrawn through 
the tip. 

The characteristics shown in Fig. 2 

are those of any sampling tip. An in- 
crease in the rate with which the sample 
is withdrawn through the sampling tip 
gives a lower liquid content in the 
sample, 
@ Nature of two-phase streams. The 
flow of the stream through the pipe is at 
such a high velocity in all of these oper- 
ations that the flow possesses those char- 
acteristics known as turbulent. 

The velocity distribution across the 
pipe is indicated in Fig. 3. The stream 
is indicated as flowing vertically with 


WELL STREAM CONTAINING. LIQUID 


the maximum velocity in the center of 
the pipe and with a very low velocity ap- 
proaching zero at the boundaries of the 
flowing stream on the inside surface of 
the pipe. 


FIG. 2. Effect of sampling rate 
on liquid content of sample. 
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SAMPLING SECTION 2° PIPE 


FIG. 1. ILLUSTRATIVE SKETCH OF 
SAMPLING SYSTEM. 


SAMPLE TIP 0.126" BIA. 





It is clear that the actual velocity at 
the center of the pipe is greater than 
the average velocity and that the velocity 
adjacent to the walls of the pipe is less 
than this average velocity. 


FIG. 3. Velocity 


distribution across 
flowing stream. 
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Taken from the paper, ''Sampling Two-Phase Streams from High-Pressure Condensate Wells,’’ by Donald L, Katz and George Granger 


Brown, presented 
leum En 


before Natural Gasoline Association of America, Dallas, Texas, April 1 


gineer, March, 1947, pages 95 to 106, inclusive. 


8, 1946, and published in 


be Petro- 
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The G-FIN Element, originated 15 years ago by Griscom- 
Russell, has demonstrated the greatest range of usefulness of 
any heat transfer surface on the market. 


These elements are used in more than 40,000 Twin G-Fin Sec- 
tions serving as heaters, coolers, condensers and heat ex- 
changers for a wide variety of liquids, vapors and gases. They 
are also extensively used in tank heaters, contactor bundles, 
and baffled units. 


One reason for this unequalled adaptability of the G-Fin 
element is its longitudinal fins which provide six to eight times 
the external heat transfer surface of a bare tube. Another rea- 
son is that these elements can be applied to standard inter- 
changeable sections which can be used for many different 
services. G-Fin elements have fully proven their dependability 


the mety cme ft Oi eats at Oe over long periods of service and under severe operating 


edvantages of design and construction are conditions. 
more fully described in bulletins which will 


be sent on request. THE GRISCOM-RUSSELL CO., 285 Madison Avenue, New York 17, N. Y. 


GR-120 


GRISCOM-RUSSELL 
Pioneers in Heal Transfer Apparatus 
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EFFECT OF GUN-PERFORATION DENSITY ON WELL PRODUCTIVITY 
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FIG. 3. Approximate number of perforations in 7-in. casing 


required for a reservoir with the following fluid characteristics: 
TEST DATA 





Curve A— 
b 
c 
Calculated values for other viscosities 
Curve B—Viscosity 0.31 centipoises 
Curve C—Viscosity 1.2 centipoises 
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Viscosity 0.614 centipoises 
Relative permeability—51% 


i Formation volume factor—1!.33 


Curve D—Viscosity 2.0 centipoises 
Curve E—Viscosity 3.0 centipoises 
Curve F—Viscosity 5.0 centipoises 


Ig00 2200 
MOBILITY INDEX = 


2600 3000 


FIG. 4. Mobility index curve for the experimental data of Curve A, Fig. 3. 


@ More perforations needed Where 
liners used. In his study to determine 
the optimum number of perforations per 
foot of casing, B. C. Craft? compared the 
inlet area of various types of wire wrap- 
ped screens and slotted liners with an 
equivalent number of 14-in. perforations 
per ft. He used as a basis of these de- 
terminations the factors involved in the 
radial flow equation as follows: 





_ r 
Pe et ee 
Where: 


P = the pressure at the radial dis- 
tance r from the well axis, 
Pw = the pressure at the sand face, 
Q = the rate of flow, 
p = the fluid viscosity, 
h = the sand thickness, 
k = the sand permeability, 
r= the radial distance from the 
well, and 
rw = the well radius. 


The study led to the conclusion that 
the combined area of the gun perfora- 
tions per foot of casing should be twice 
that of the opening per foot of screen 
pipe for the following reasons: 

1. The convergence or crowding of 
the perforations causes pressure losses. 

2. The orifice effect of the perfora- 
tions wears out the screen or liner. 

3. The cost of reworking wells where 
the screen pipe has become gas cut is 
usually high. 

4. A number of the perforations may 
become plugged. 

Achievement of the two to one ratio 
recommended by the study would re- 
quire about ten 14-in. perforations per 
ft for a 3-in. screen and 13 per ft for a 
4-in. screen. 

@ Gun-perforation pattern design. 

From Fig. 3 (curve A) it will be noted 
that the perforation density required per 
ft varies inversely with the permeability. 
For example, six 4-in. perforations are 





required in a layer, or section, of the 
producing formation having an average 
horizontal permeability of 475 milli- 
darcys, whereas a section with a per- 
meability of 850 millidarcys should have 
four perforations per ft to obtain equal 
flow of oil having a viscosity of 0.614 
centipoises at reservoir conditions. 

@ Effect of viscosity on perforation 
requirements. Curves B, C, D, E and F 
in Fig. 3 show the calculated number of 
perforations that are required to obtain 
equivalent flow of fluids having higher 
and lower viscosities than 0.614. 

The calculations involved the use of the 


(mobility index) shown in Fig. 4. 





Values of are commonly accepted 


as measures of the mobility of the reser- 
voir fluids. K is the average horizontal 
permeability and y is the reservoir fluid 
viscosity. 

In determining the number of perfora- 
tions suitable for the permeability profile 
of a well, on Fig. 3, for example, about 
3.5 holes per ft are indicated on Curve 
A for a reservoir fluid viscosity of 0.614 
centipoises with an average horizontal 
permeability of 1000 millidarcys; where- 
as, on Curve C, for a reservoir fluid vis- 
cosity of 1.2 centipoises, about 5.7 holes 
per ft are indicated for the same perme- 
ability. Thus, six perforations per ft 
should be made originally to allow for 
the increase in viscosity that will de- 
velop as the reservoir pressure declines 
@ Perforation pattern charts for other 
reservoirs. Similar perforation pattern 
charts can be prepared for wells in oth- 
er reservoirs where the permeability and 
fluid charactertistics are known. 

The number of per- 
forations per foot as indicated on Fig. 3 
will necessarily vary with each type of 
formation, reservoir permeability, and 
reservoir fluid characteristics, especially 
the viscosity of the oil. Therefore, Fig. 
3 is submitted only as a guide for de- 
vising similar perforation patterns. 
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Taken from the article, ''Gun Perforation Design for Uniform Productivity,’’ by Warren J. Jackson in The Petroleum Engineer, March, 1947, pages 
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How much are you actually worth today? Tomorrow? 
































The answer is in recovery — not discovery. 


An accurate estimate of total ultimate recovery from 
a given field may be made at any stage in its 
development if sufficient data are available. 


Core Lab’s factual appraisal of a reservoir begins with 
a calculation of oil content in terms of barrels of 
stock tank oil per acre-foot. This important piece of 
data is determined from the porosity, connate water 
saturation of the formation, and the formation 
volume factor of the oil itself. Pressure decline and 
gas-oil ratio curves may then be calculated if relative 
permeability and sub-surface sample analyses are 
available. With the above data and specific perme- 
ability, productivity index and declines in productivity 
of individual wells may be calculated. This procedure 
evaluates the expectancies from the field in its very 
early life. 


Continuous checks should be made on this original 
estimate to make sure that all important factors have 
been taken into account. For example — whether or 
not water drive exists; whether or not the reservoir 


CORE LABORATORIES, INC. © DALLAS 11, TEXAS 


“If it’s worth coring, it’s worth analyzing.” 
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is being operated to give maximum economic recovery. 
These periodic checks include bottom-hole pressure 
surveys, gas-oil ratio surveys, and the development 
of accurate field production data in reference to which 
the original estimate may be revised if necessary. 


By following this accepted practice an operator can 
know at all times where he stands financially with 
respect to any particular reservoir, how much he is 
making, bow much he will make. 


An increasing number of major company and 
independent operators and financial institutions 
are turning to Core Lab’s comprehensive and 
reputable service of Petroleum Reservoir Engineer- 
ing and utilizing the resulting factual and unbiased 
data as a basis for sound planning of current and 
future developments. 


THE PETROLEUM ENGINEER, July, 1947 








li 
ul 


—er em re st ES BA 


~~ - 4. NW 


ea & ee Ge. oe ah a ae 














THe PerroLeum ENGINEER’s ConTiINUOUS TABLES 


(INSTALLMENT No. 121) 


Sheet 2 
P 7712 








METHODS OF DETERMINING CONDENSATE CONTENT OF NATURAL GAS 





With two phases flowing upward 
through the pipe it is known that the 
liquid is distributed very unevenly across 
the diameter of the pipe as indicated in 
Fig. 4. There is usually a “film” of liquid 
flowing along the wall of the pipe which 
varies in thickness and velocity depend- 
ing upon the flow conditions. Some liq- 
uid is carried as droplets suspended in 
the gas stream and these move with ve- 
locities approximating that of the gas 
which is carrying them upwards or hori- 
zontally through the pipes. The exact 
distribution of liquid is not known, but 
these statements are qualitatively cor- 
rect. 

When the thin walled tip is inserted 
in the stream, as indicated in Fig. 4, 
the liquid droplets will tend to enter 
the tip with a velocity equal to the ver- 
tical component of the liquid droplets 
just downstream from the tip. The gas 
phase being the continuous phase, will 
enter the tip at a velocity dependent 
upon the pressure differential at the tip. 
This is in turn controlled by the throt- 
tling valve on the small scale sampler 
at the end of the tube connected with 
the tip. 

Since the linear velocity at the central 
part of the pipe is not known, and can- 
not be computed accurately, it is neces- 
sary to base all velocities on the overall 
flow rate of the entire stream through 
the pipes. This velocity computed by 
dividing the total flow of the stream by 
the cross-sectional area is known as the 
average velocity and is the only velocity 
of any practical significance. 

Since it is desired that the sample 
contains a liquid content representative 
of the entire flowing stream rather than 
that of the stream flowing in the center 
part of the pipe only, it is necessary to 
withdraw into the sample tip a different 
proportion of liquid to gas than actually 
exists at that point in the flowjng 
stream. The velocity with which the 
sample must be withdrawn into the tip 
in order that the sample contain the 
proportion of gas to liquid of the entire 
flowing stream, can be determined only 
by calibration against a full scale sepa- 
rator taking data as indicated in Fig. 2. 

If the average linear velocity through 
the sampling tip required to accomplish 
this result happens to be the same as 
the average velocity of the entire stream 
through the flowing section, for obtain- 
ing the correct sample, this is purely 
fortuitous as it depends upon the liquid 
distribution, the velocity distribution, 
and how these factors are disturbed by 
the introduction of the tip in the stream. 

The distribution of liquid in the flow- 
ing stream depends upon mechanical 
disturbances to the flowing stream if 
these disturbances are relatively close 
to the point of sampling. In order that 
the liquid distribution may reach a re- 





Taken from the paper, ‘Sampling Two-Phase 
Streams From High-Pressure Condensate Wells,’’ 
by Donald L. Katz and George Granger 
Brown, presented before Natural Gasoline Asso- 
ciation o of America, Dallas, Texas, April 18, 
1946, and published in The Petroleum Engineer, 
March , 1947, pages 95 to 106, inclusive. 


biG. 4. Liquid dis- 
tribution across 
flowing stream. 
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VELOCITY RATIO 


producible pattern in a straight vertical 
tube of constant cross-sectional area it 
is necessary that the sampling tip be 
placed a certain minimum distance 
down stream from the last interference. 
By the use of orifices, venturi tubes, and 
other interferences in the flowing stream 
such as a packed section, it is possible 
to produce in the flowing stream a re- 
producible liquid distribution at a dis- 
tance down stream from the restriction 
which is much less than that required in 
a straight tube of constant diameter free 
from such constriction. 

These devices employing orifices, ven- 

turi tubes or packed sections are fre- 
quently referred to as “line samplers”. 
They are usually very sensitive to tip 
position, but may give a reproducible 
distribution of liquid over the cross- 
sectional area over wider ranges of flow- 
ing conditions than is the case with the 
plain, straight tube. 
@ Calibration of sampling devices. 
In the calibration of any sampling de- 
vice it is customary to run the small 
scale separator and the full scale sepa- 
rator under the same conditions of tem- 
perature and pressure in obtaining data 
as reported in Fig. 2. By dividing the 
“liquid content (gal. per M.)” as de- 
termined in the full scale separator by 
the “liquid content” of the sample 
stream as determined in the small scale 
separator operating under the same con- 
ditions of temperature and pressure, a 
dimensionless factor is obtained which 
is called the correction factor. The sam- 
ple is truly representative of the entire 
stream flowing through the line when 
the correction factor is unity (1.00). 
If the correction factor is other than 
unity the sample is not representative 
of the entire flowing stream and there 
is no way of making the sample repre- 
sentative of the flowing stream. A cor- 
rection factor greater than unity indi- 
cates a lean sample and a correction fac- 
tor less than unity indicates a rich sam- 
ple as compared with the full scale 
stream. The object of all sampling pro- 
cedure is to obtain a correct sample with 
correction factor of unity (1.00). 

This “liquid content (gal. per M.)” 


FIG. 5. Correction factor versus 
velocity ratio for data of Fig. 2. 
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is the actual liquid present under the 
conditions existing in the separator and 
is not the total recoverable liquid hydro- 
carbons usually referred to as liquid con- 
tent or gal. per M. The liquid content 
used in this report is much less than the 
liquid content of recoverable hydrocar- 
bons, and is used simply as a means of 
calibrating the sampling procedure. 

The best practical method of defining 
the velocity of sampling is in terms of 
“the velocity ratio” which is determined 
by dividing the average velocity in the 
sample tip by the average velocity in the 
flow section, The average velocity in the 
flow section is determined from the area 
of the pipe or flow section and the total 
stream flowing. 

If the data of Fig. 2 are plotted in 
terms of the correction factor and the 
velocity ratio as defined, the curve shown 
in Fig. 5 is obtained. In this case the cor- 
rect sample (correction factor equals 
1.00) was obtained with a velocity ratio 
of 0.78, that is the velocity in the sample 
tip was 78 per cent of the average ve- 
locity in the pipe section. The asterisk 
shows the point of unit correction factor 
and unit velocity ratio which is placed 
on the figure solely as a point of refer- 
ence. 

The ideal sampling device would be 
insensitive to the velocity ratio and would 
have the characteristics of a horizontal 
line at unit correction factor on Fig. 5. 
It is clear that this is a limiting case 
which may be approached but can never 
be attained except in the case of a 
wholly homogeneous stream such as a 
dry gas. From practical considerations 
the most desirable sampling device would 
be one that would give the identical curve 
for all data plotted on Fig. 5 independent 
of flow rate, liquid content, pressure and 
temperature. 

Of these variables the only informa- 
tion to the tester when testing an un- 
known well is the flow rate, pressure and 
temperature of the well stream. It is 
therefore particularly desirable that the 
sampling procedure gives the correct re- 
result independent of the liquid content 
as this is the one variable unknown to 
the tester. 
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Extensive tests prove the improved FLUOR 
Muffler reduces exhaust noise to a minimum... 
in exhaust lines as well as at the point of muffler 
exhaust. The FLUOR Muffler is quieter because 
it filters out audio frequency bands within the 
range of the human ear. It reduces noise with- 
out reducing the efficiency of the engine. 


Thus, the FLUOR Mufller is especially adapted 
for use on 2-cycle high-speed engines as well as 
on conventional 4-cycle engines of slower speed. 
With both types of engines, FLUOR improved 
muffler design provides improved performance. 


And you get this improved performance in 
FLUOR Air-Cooled Mufflers which also venti- 
late engine rooms with a complete change of 
air every 5 to 10 minutes...in FLUOR Heat 
Economizer Mufflers which use exhaust energy 
to heat the engine room...and in FLUOR Non- 
Air-Cooled Mufflers, used where heating and 


ventilating are not important considerations. FLUOR Air-Cooled Mufflers 


a 
‘ FLUOR PRODUCTS Cooling Equipment, Mufflers, Gas Cleaners, Pulsation Dampeners 
+ SERVICES = Designers & Constructors of Refinery, Chemical & Natural Gas Processing Units 
t» 
THE FLUOR CORPORATION LTD., Los Angeles 22, California * NEW YORK * PITTSBURGH * KANSAS CITY * HOUSTON * TULSA * BOSTON 
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METHODS OF DETERMINING CONDENSATE CONTENT OF NATURAL GAS 
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@ Research on sampling procedures. 
Previous work on the sampling pro- 
cedure include two short series of tests 
by the Technical Committee and High 
Pressure Gas Division of the NGAA? ? 
in 1941 and 1942. Parks and Flaitz® re- 
ported the results of their tests to the 
AIME. Bennett, Williams, and Kim- 
mell* described a small scale sampling 
apparatus and tests on a condensate well. 
Eilerts and coworkers?® calibrated sam- 
pling procedure by full scale tests on 
each well. In the summer of 1943, a re- 
search project was conducted by the 
NGAA at the Katy field®* 7, These 
projects emphasized the complicated na- 
ture of the problem and the need for a 
quantitative study of the variables in- 
volved. In the fall of 1944 and spring of 
1945 the sampling research project of 
the NGAA was continued at Erath, Loui- 
siana®. This report is based primarily on 
the results obtained at Katy and Erath 
with some independent test data 
on sampling from tubings of wells®. The 
tests at Katy to determine the proper 











sition, pressure and tip design were the 
independent variables. The tests were 
designed primarily to calibrate the two 
inch pipe sampling section in sertical 
and in horizontal positions under condi- 
tions indicated to be satisfactory from 
the earlier tests at Katy, but also in- 
cluded tests on three different line sam- 
plers, two of which were also used at 
Katy. 


@ Separators and sampling tips. Four 
different small scale separators were 
used in the two groups of tests. Small 
scale separators of different designs will 
give identical results provided they sepa- 
rate all the liquid from the vapor under 
equilibrium conditions and indicate cor- 
rectly the rate of liquid accumulation. 
Constant temperature was obtained by 
electrical control in small scale sepa- 
rator “A,” Fig. 6, and by steam in a water 
bath for separator “B”, Fig. 7. The gas 
rate was measured by a positive displace- 
ment meter in one case and by a critica] 
flow orifice in another. Back pressure 





Q@MANOMETER | procedures for obtaining a true small] was held constant by a regulator in some 
L/ = scale sample frem a two phase gas-con- | cases and by manual valve control in 
@ METER Gy) eneee sae densate stream, included pipe diameter, others. 
= _ CONNECTION® Liquid content, flow rate, pressure, tip 
“Wg and up position er’ variables. Taken from the paper, ‘Sampling Two-Phase 
THERMOMETER The Katy tests were primarily explora- Streams From High-Pressure Condensate Wells,”’ 
@ tory in nature as accumulation of distil.  4y Donald L. Katz and George Granger Brown, 
MANOMETER BACK PRESSURE late forced discontinuance of the tests presented before Natural Gasoline Association of 
ORIFICE ® Neg ° America, Dallas, Texas, April 18, 1946, and 
before the indicated conclusions could published in The Petroleum Engineer, March, 
ae ett P be checked. At Erath, flow rate, tip po- 1947, pages 95 to 106, inclusive. 
. Oo. Ow diagram—test Apparatus 
“A”. Electrical circuit and cooling sys- PRESSURE GAUGE 
tem, not shown. 
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FIG. 7. SMALL SCALE SEPARATOR B. 
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CHAPMAN LIST 960 





A Valve That’s Ready for ANY ‘ENDURANCE TEST’’ 















The Chapman List 960 is a sturdy gate valve ready to 
give continuous, trouble-free service, and built to 
take it. The body and yoke are of forged steel; 
stems, plugs, and seat rings are of superhardened 
stainless steel. The bonnet is fitted with a flanged 
forged steel packing gland which protects the 
threads of the valve yoke from rusting and 
corrosion. Chapman List 960 can be re- 
packed under full pressure because pressure 
is not transmitted to the valve stem. All 
parts are made to exact gage and are readily 
replaceable. 
Available in sizes from 14” to 2” — carbon 
steel for pressures to 800 pounds 
at 750° F. For higher 
pressures, specify List 990. 


The Chapman Valve Mfg. Co. 


INDIAN ORCHARD, MASS. 
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FIG. 8. Comparison of data with Separaturs A and B. 
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The results from separators “A” and Comparisons between the “blunt” tip 
“B” are compared in Fig. 8. Within the and the “straight tapered” tip at vari- 
experimental error the results are identi- ous tip positions at about 1 gal. per M. 
cal. are shown on Fig. 11. Comparisons be- 
tween sharp and blunt tips at Katy 
showed that the sharp tip appeared to 
give results independent of liquid con- 
tent (gal per M) and that the blunt tip 
not only required a lower velocity ratio 
but became sensitive to liquid content 
above about 1 gal per M. 

FIG. 9. Sharp, straight 

taper, blunt sampling tips. 


Four different types of sampling tips 
were used. Three of these shown in Fig. 
9 were. used on the end of a 5%-in. Q.D. 
sampling tube as shown in Fig. 10 for 
sampling in straight pipe sections, in 
line sampler A and in line sampler C. 
The fourth type of tips was of straight 
taper design of a 3/16 in. O.D. and were 
used with line sampler B. 


There are only a few direct compari- 
sons between the “sharp” and “straight 
taper” tips as used on the 3-in. O.D. 
sampling tube. A limited number of tests 
at 0.7 to 1.0 gal. per M. and at pressures 
from 2200 to 2900 Ib. per sq. in. with the 
“sharp” and “straight tapered” tips used 
on the 34-in. sampling tube in a vertical 
sampling section, indicated that these 
tips gave identical results under these 
sampling conditions. 


2%" . %y é 
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FIG. 10 (Right) Sampling 
tip and centering spider. | STRAIGHT 
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FIG, 11. Comparison of blum 
and S.T. tip in vertical section. 
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1, TOUGHER COVER. Two layers of tight- 
ly woven long-staple cotton fabric and tough, 
wear-resistant rubber compound. Protects 
the belt carcass from grit, moisture and wear 
— holds its shape — assures maximum 
belt life. 

2. SHOCK ABSORBING. “Super 7” belts 
combine great strength with the degree of 
resiliency necessary for long life and smooth 
power transmission. 

3. HEAT RESISTING. Ali “Super 7” V- 
belts are designed and built to give high re- 
sistance to heat. 

4. STRONGER CORDS. More cords—im- 
bedded in cool-running rubber compound. 
A powerful load-carrying structure. 


TAKING A BEATING 
Shock . . . Abrasion . . . Load! This 
big Allis-Chalmers rock crusher is a ae 


assignment but “Super 7" Texrope 
belts handle it. 








.. + You get 7 Great Features 
in “Super 7” Texrope V-Belts 


5. PRECISION CURED in pressure molds 
to assure accurate section and perfect bond- 
ing of cords, cover and cushion. 
6. ACCURATELY MATCHED. Every belt 
weighed, measured and carefully inspected 
before being sized and packed. 
7. ENGINEERING LEADERSHIP. “Super 
7” Texrope V-belts represent 22 years of 
research and experience — by Allis-Chal- 
mers, originator of the Multiple V-belt drive. 
“Super 7” Texrope V-belts come in five 
types to meet every operating requirement: 
Standard — Heat Resisting — Oil Resisting 
— Oil Proof and Static Resisting. Call your 
Allis-Chalmers office or dealer. ALLIs- 
CHALMERS, MILWAUKEE 1, WISCONSIN. 


A 2238 


Refer to Sweet's Catalog. 
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TEXROPE 
». Greatest 


Name in 
V-Belt Drives 


ears 


“Super 7” V-BELTS 
Five Types — Sizes 
to suit every power 
transmission job. 





Texsteel, Texdrive, 
“Magic-Grip” 
— sheaves in a full 
range of sizes, 





“Vari-Pitch” 
SHEAVES 
Exact variations in 


speed, stationary or 
motion control. 





CHANGERS 
Speed variations up 
ye 375% at the turn 
of a 





ENGINEERING 
Finest V-Belt engi- 
neering talent in the 
world—at your call. 





TEXROPE “Super 
7” V-Belts result 
from the cooperative 
research of two great 
companies — Allis- 
Chalmers and B. F. 
Goodrich. They are 
sold only by A-C. 


to Indust 
THAT MADE 
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METHOD OF CLEANING OUT GAS PIPE LINES WITH MULTIPLE SCRAPERS 
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Numerous articles have been written 
on internal pipe line cleaning. This 
method offers an arrangement that will 
expedite the job when more than‘one 
scraper is to be run through a section of 
line. The arrangement has been used on 
miles of gas line ranging in size from 8 
in. to 24 in. 

The usual method of running a scraper 
is as follows: 

- 1. The covering is removed from the 
line at the entrance and exit points. 

2. Gates at each end of the line are 
closed, and the section is drained. 

3. The line is cut and raised at both 
the exit and entrance locations. 

4. The scraper is inserted; the pipe 
is lowered and then coupled. 

5. A sandbag barricade is placed at 
the exit end to stop the scraper after it 
is discharged from the pipe. 

6. A pressure gauge is placed at any 
convenient location upstream of the 
scraper so that the pressure behind the 
scraper may be controlled. 


FIG.3 














NO. 2 SCRAPER 
THIS SECTION OF PIPE REMOVED FROM 


7. Gas is then admitted behind the 
scraper to propel it to the exit end. 

Now, if a second scraper is to be run, 
it is necessary to wait until all the gas 
has drained off before removing the 
coupling at the entrance end. This con- 
sumes considerable time, and aditional 
time is consumed when the pipe has to 
be raised again, the second scraper in- 
serted, the pipe lowered, and the cou- 
pling again bolted up. 

With the arrangement shown in the 
accompanying sketches, you are ready 
to run the second scraper just as soon 
as the first scraper is out of the line. 

Fig. 1 shows the two parts of the 
scraper loading device. Part A shows 
a heavy blank plate welded in place to 
separate the high-pressure gas supply 
from gas that propels the scraper. Part 
B shows the scraper loading barrel, The 
drain valve on Part B is designed to 
accelerate the draining of the line after 
the second scraper is run. The orifice 
flange and an orifice meter are for vol- 













NO. 1 SCRAPER 


DOWNSTREAM 
EXIT END MAIN LINE GATE 


xX 







— 
ccc 














ume measurement in running scraper. 

Fig. 2 shows the assembly ready to be 
swung in place with the scrapers in po- 
sition. Valves C, D, and E are closed. 
Sufficient pipe is removed from the 
main line so that the assembly will fit 
in the line. Fig. 3 shows the assembly 
placed in the line. 

Gas is then admitted to the upstream 
side of valve C from the main line gate. 
Valve C is then opened. The No. 1 
scraper is then propelled down the line 
by admitting gas from valve E. After 
the No. 1 scraper is out, valve E is 
closed. The No. 2 scraper is now pro- 
pelled by admitting gas from valve D. 

Although we have used this arrange- 
ment for only two scrapers, it is the 
writer’s opinion that possibly four or 
six scrapers could be run in the same 
manner in a very short time. This, of 
course, would be necessary only when 
an extremely dirty section of line is en- 
countered, and when the line can be 
kept out of service for only a few hours. 


Taken from the article, ‘Internal Cleaning of Gas Pipe Lines,’’ by C. A. Serafino in The Petroleum Engineer, March, 1947, page 180. 











THE PETROLEUM ENGINEER, July, 1947 


133 















1. Uniform Roundness—Pipe ends match up 
perfectly—speed construction—cut costs. 


2. Uniform Diameter—No “off-size” lengths to 
cause welding difficulties at joints. 


3. Uniform Wall Thickness—Absolute depend- 
ability throughout every inch of length and 


circumference. 


4. Uniform High Yield Strength—Permits 
building of higher pressure lines—utilizing 
design values to fullest advantage. 


5. Uniformly Straight—Lengths line up evenly 
—go into the ditch freely. 


6. Easy to Bend—High-ductility steel makes 
bending in the field easy. 





Bu. the best proof of perform- 
ance is the more than 44,000 
miles of Republic Electric Weld 
Line Pipe installed in oil, gasoline, 
by-products and natural gas lines 
during an eighteen year period 

. proof, too, of its ease of instal- 
lation, trouble-free performance 
and dependable long life. 


REPUBLIC STEEL CORPORATION 
GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: New York, 17, N. Y. 


Other Republic Products include Carbon, Alloy and Stainless Steels—Upson Studs, Bolts and Nuts—Electrunite Heat Exchanger Tubes 
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10 proven pots: 


make Republic Etcctxce Weld Line Pipe 
YOUR BEST BUY 


7.Easy to Weld—Low carbon steel welds 
readily—makes sound joints. 


8. Freedom from Scale—Insures against clogged 
valves, contamination of petroleum products. 


9. Long Lengths—Reduces number of joints— 
makes jobs move with longer strides. 


10. Inspected Inside and Out— Republic Electric 
Weld Line Pipe is made from flat-rolled steel, 
both sides of which are closely inspected. 

Thus, you are assured 
that the surface 
which becomes the in- 
side wall when formed 
into pipe, is free from 
hidden defects. 
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»| Optimum spacing of rows of oil wells 


in sands under hydrostatic pressure’ 


By I. A. CHARNY! 


Tue problem of the optimum spacing 
of oil wells is one of the most important 
and complex problems encountered in 
the development and exploitation of oil 
and gas fields. The correct solution of 
the problem depends upon a study of all 
pertinent geological characteristics of 
each individual deposit of oil and gas 
and the final adoption of an operating 
program can not be justified until all 
phases of the problem have been investi- 
gated by engineers, geologists, special- 
ists in the science of hydromechanics, 
mathematicians, and economists. 


In the following discussion it is as- 
sumed that the oil deposit under inves 
tigation is composed of sands whose 
geological and physical, i.e., porosity 
and permeability properties, may be 
generalized and the sands considered to 
be homogeneous in character. 


In general, the problem may be stated 
as follows: In order to develop an area a 
certain number of wells, n, should be so 
spaced and operated that all the oil that 
can be recovered will be produced in the 
shortest possible time and when the field 
is abandoned the undrained areas be- 
tween the wells will be of minimum size. 


On the basis of the cited requirement, 
the oil wells will have to be spaced uni- 
formly over the entire deposit along 
certain lines parallel to the original out- 
line of the oil-bearing strata. 

Let it be assumed that the rows of 
wells are replaced by drainage galleries 
in which a constant or nearly constant 
back pressure is maintained. This back 
pressure is approximately that observed 
in the oil wells. The problem then is to 





*Published in Izvestiya Akademii Nauk SSSR, 
Otelenie Tekhnicheskikh Nauk (Bull. de L’ Acad- 
emit des Sciences de L’URSS, Classe des Sciences 
Techniques) 1945, No. 1-2, 29-33. 

Translated by A. A. Boehtlingk, Sutter Creek, 
Amador County, California. 


determine spacings between galleries in 
a way that will cause the outline of the 
oil-bearing strata to contract in the 
shortest possible time. Thus the problem 
of optimum well spacing can be simpli- 
fied to a determination of the number of 
rows of wells (the so-called batteries), 
called galleries in the calculations, and 
the intervals between them. 

The calculation of the distance be- 
tween the oil wells is not a part of the 
problem here discussed, for that prob- 
lem can be solved only in a complex 
manner giving due consideration to tech- 
nical and economic reasoning. Only a 
general solution of the problem con- 
cerning the spacing of the lines of gal- 
leries, taking into consideration that the 
oil is to be produced in the shortest pos- 
sible time, will be discussed in this ar- 
ticle. 

The author had several problems be- 

fore him that dealt with optimum spac- 
ing of galleries in the Buguruslan and 
Maikop oil fields where the sands con- 
tain water under hydrostatic pressure 
below the oil. The rate of water en- 
croachment in the two fields differed 
and, therefore, each field presented its 
own problem that had to be solved by 
long and complex calculations; however, 
it was found that the solution to the 
problem could be found for individual 
cases by means of the generalized solu- 
tion presented in the following part of 
this article. 
@ Movement of the oil-water contact 
under hydrostatic pressure in a sand of 
variable porosity and permeability. In 
some oil fields the productive capacity 
(porosity) and permeability are variable 
and this fact is reflected in the rate of 
movement of the boundary between the 
oil and the water. The problem under 
investigation, therefore, is one of the 
theory of non-uniform flow of under- 
ground waters in which the customary 
assumption is made of a uniform distri- 
bution of the velocities across different 
cross-sections. 


The flow system may be represented 
by a tube of varying cross-section as in- 
dicated in Fig. 1. 

Let cross-section f be a function of 
length S. Along the pressure contour 
in the water part of the tube it is as- 
sumed that the pressure is p,, and at the 
cross-section when S = L the pressure 


is p,. Then, for a velocity of *. of the 


oil-water interface, the following is ob- 
tained from Darcy’s law: 


q = fm — = 


dt 





Px — Pe 
S as (3 tae 
Pew + Ho we 
| kf s| kf 


Where: 
m = porosity, 
k = permeability, 
Hw and po = viscosities of water and oil, 
respectively, and 
q = volumetric rate of flow in 
the tube. 
For simplicity assume that the poros- 
ity of the sand is constant and let: 


S L 
dS 
R(S) 1 | Stm,| 


as | 
ki { 
Then, from equation (1): 


dt = —-R(S) dS 
Ap 


(2) 


Where, Ap = Px —— Pe and, if Ap — 
constant, 


S 
tai | R(S) dS,. . (3) 
where §, is the initial position of the oil- 


water interface. 
If Ap is not a constant but is a given 
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FIG. 2 
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QUEBRACHO | 
MIMOSA 


ADCO POWDER 
No. 62 


These three products are inter- 
changeable for drilling fluids. 


They are Spray Dried powders with 
a moisture content of less than 5 
per cent and therefore stable in any 
climate. 


2 
Easily soluble in hot or cold water. 
3 


MANUFACTURED AT 
CHESTER, PA. 


WRITE FOR SAMPLES 


AMERICAN 
DYEWOOD 
COMPANY 


22 East 40th Street 
New York (16) N.Y. 
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function of time t, then, from equation 

(1): 

Apdt = mR(S) ds ~. 
t 


Apdt = m 
0 S, 


R(S) dS 


Yas ee ea 

Equation (4) indicates the implicit 

relation between S and t. 
@ Distribution of galleries in an oil 
sand of variable porosity and permea- 
bility under hydrostatic pressure when 
the time of extraction of the oil is a 
minimum. Assume that the oil from a 
given oil sand is to be recovered in the 
shortest possible time by means of n gal- 
leries (see Fig. 2). 

The average pressure in the water part 
will be constant and equal p,, whereas 
in the galleries the pressure will be p,. 
Thus, the admission of water takes place 
as the result of the pressure difference 
Ap = px — P-, which will be considered 
a constant. 

For the purpose of generalization, it 
is assumed that the porosity and the per- 
meability of the sand are not constant. 
Under those conditions the problem is to 
determine the positions of the galleries. 

Assume that the limits of the initial 
conditions in the oil sand are S, and S, 
(Fig. 2) and that the problem is to de- 
termine distances S;, S,.....S,— of the 
other n—1 galleries from the contour of 
admission of water. Assume also for the 
given case that it is permissible to make 
the usual assumption that the theory of 
unidimensional non-uniform flow ap- 
plies, particularly the hypothesis of uni- 
form distribution of velocities across the 
cross-sections of flow. 

If the water reaches the (i — 1) st gal- 
lery (i= 1, 2,....,n) and is displacing 
the oil in the i-th gallery, then, accord- 
ing to equation (3), the time interval 
t—1,; during which the crude oil will 
be produced from the sand section be- 
tween the (i—1)st and the i-th galleries 
will be determined by the equation: 


m Si 
1 R(S) dS 
PS 
a a a (5) 
By assuming m and Ap as constants, 
the total time, t,—,,, required to deplete 
the oil from the oil sand is the follow- 
ing summation of equation (5): 


a. = . 
a. < R(S) dS = 
eee a 
S 
m s St r( dS 
a. fw il 
Sj 
dS 
tm | —— 
S 


where f is the area of the moving oil- 
water interface. 

To find the S, such that t,—,, will be 
Sto 
8S; 
must be made equal to zero. To perform 


a minimum, the partial derivative 





this mathematical operation it is neces- 
sary to recognize that S, in equation 
(6) is a parameter and that the follow- 
ing rule applies to differentiation of a 
definite integral having a parameter in- 
volved in its limits and in the function 
under the integral sign: 


5 Z,(a) 
Fa | f(x, a) dx = 
2; (a) 


Z,(a@) 
| FS) 2. + te 0) 
Z, (a) 


8 a 
dz, dz, 6a 
eae aces 
From which: 


+. @ 


Si 
fo 
a5, avl., | oo 
i—1 


i) S 
Bug * as 
kf it Pw ‘ ke be 





. (6b) 





Sid 
or by eliminating the brackets and sim- 
plifying: 


1 S; Sist ds 
‘aimee fdS —f — = 
kf | : | kf 
. S, 


. oe we we ee. A ce (7) 

Equation (7) is the required equation. 
It gives the recurrent relation between 
three consecutive values, S;—,, S;, and 
S;,,, from which all S, can be determined 
In a general case this determination 
must be carried out by means of suc- 
cessive approximations in the following 
manner: 


Equation (7) may be rewritten as: 

6(S\, S;, Si.1) =0.... (8) 

Initially, take any kind of first ap- 
proximation for the value of S, and 
designate it (S,),. As S, is known, 
(S,), can be determined from equation 
(8). Then, if (S,), and (S.), are known 
(Ss); may be found from equation 
(8), etc., until (S,), is determined, 
which probably will differ from the pre- 
liminarily intended S,. Then by chang- 
ing the value of (S,), slightly and re- 
placing it by a second approximation, 
(S,) >, the entire calculation is repeated. 
Three or four approximations usually 
are needed to give good results. 

For the purpose of accelerating and 
simplifying the calculations, a graph of 
the relation 


Sis S; 
ae 
which can be drawn if equation (8) is 
known, should be used. 


One conclusion of great practical im- 
portance can be drawn from equation 
(7), namely, that the optimum location 
of the galleries does not depend upon the 
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tic 








viscosities of the water and oi] but upon 


to—n n S; 
the distance the oil-water interface 3 Apdt= S 
moves up the structure. ‘ : 


The problem dealing with the effect ios Sia 
of the movement of the oil-water inter- S aS S; dS 
face upon the distribution of the galler- mi( bow ———+ tte pm 
ies has remained unsolved up to now for kf S kf 


cases where f is not a constant. 
Individual cases where the permeabil- sj 

ity k will be assumed as constant will guanen th 

now be discussed. For a constant k the ' 8S; 

following equation will apply in place _ the ratios between Sj, S,, and S,,1 for 

of equation (7): a more generalized condition than indi- 


cated by equation (7) are obtained: 
1 Si Siva ds 
"Ses S; 


sj 
. (Ta) 


By making: 





Si 
mfp. 
“dS f); pw 
“4 


1 S; Sis1 
7, | mfdS — (mf), | 
' Sea S, 


——=0 ... (9) 


xk* * 





| 
ee 
1, f = constant. This case will be en- 
countered when solving the problem of 
spacing the rows of oil wells in one of 
the Buguruslan areas. 


From equation (7a) the following 
equation derived: 

S; —S;—; = S;,, —S, = constant 

kh eek Se . (7b) 
that is, the distances between the rows 
of oil wells must be the same. 

2. f= aS. This is a case of radial 
flow, which is encountered when solving 
problems relating to the distribution of 
rows of oil wells in one of the Maikop 
areas. 

From equation (7a) the following 
equation is derived: 


x 
te 
» 
& 
Be 
& 
be 
% 





SS? = Sis 
— S, In S, ° (7c) 
or: 
SS —S*4; 
‘ as 7s, ° ° (7d) 


3. f= aS* where x = 1. This case 
is also encountered in one of the Maikop 
areas where x = 2, r 


From equation (7a): 








SHS it SUIS 

(1+ x) Sz _ —- 
Mes «+ ee es oe GD 

or 

2, SRS SiG 

1—x? =“(I-F x) S# 1— x 
st dee eo 


@ An example when the porosity and 
the differential pressure are variables. 
In the foregoing discussion m and Ap 
were considered constants. If both m and 
Ap are variables and during the entire 
time A p > 0, then the S, for which t,_, 
will be a minimum simultaneously will 
yield the minimum of the integral: 


ton 
j= | A pdt 
0 


Considering equation (4), and accept- 
ing the porosity of the oil sand as vari- 
able, there will result in place of equa- 
tion (6): 


es 


Fig. F450 . 


THE 
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4) ECLIPSE UP-CUTTING 











SPANG 


WIRE ROPE KNIFE 


The Spang Eclipse Up-Cutting Wire Rope 
Knife is provided with a trip that releases the 
knife blade when the tool comes in contact 
with the Rope Socket or Bailer. The outfit 
includes the knife, rope socket, jars and sinker. 
It cuts by jarring upward. It is easy to use— 
just remove the cotter key, take out slide anvil, 
place over line, and replace parts. Knife and 
Anvil are hardened, assuring a clean, quick- 
as-a-wink cut. 


For efficiency and wearing quality in all 
cable-system drilling and fishing tools, it pays 
to SPECIFY SPANG! 


SPANG & CO. 


BUTLER, PA. 


SELLS SPANG TOOLS 
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Ohie officials 

All members of the board of directors 
of The Ohio Oil Company, Findlay, 
Ohio, were reelected to serve for the 
ensuing year, President O. D. Donnell 
announced following the 59th annual 
meeting of stockholders. 

At the organization meeting of the 
board of directors, immediately after the 
stockholders meeting, the following of- 
ficers were reelected: President and gen- 
eral manager, O. D. Donnell; vice presi- 
dent, W. B. Emery; vice president, J. C. 
Donnell, II.; vice president, O. F. Moore; 
vice president, R. C. Gwilliam; vice 
president, C. Z. Hardwick; vice presi- 
dent, G. E. McCullough; secretary, E. B. 
Redpath, and treasurer, C. H. Smith. 














JENSENS make 
everything last 


L-O-N-G-E-R 


That straight line, steady 
pull of a Jensen Pumping Unit 
does more than pump oil ef- 
ficiently. Take polish rods— 
and stuffing boxes, packing 
and all the rest. Without side 
play and wobble, they last 


longer. 


Producers everywhere bene- 
fit from this Jensen advantage 
through savings in mainten- 
ance, less ‘‘down time’’ and 
greater overall profit. 

Your Jensen dealer has 
more to add to this story. 
Make him give you all the 
details. 





JENSEN 


BROTHERS MFG. CO. 
Coffeyville, Kansas, U. S. A. 


Export Office: 50 CHURCH STREET, 
NEW YORK CITY 
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Study Alaskan oil operations 





The party of four who made an air tour of the Alaskan Navy Petroleum Reserve: C. O. 
Willson, editor of Oil & Gas Journal; Commodore William G. Greenman, in charge of the 
Reserve and host to the editors; K. Marshall Fagin, field editor of The Petroleum Engineer, 
and Lt. Commander James Urquhart, in charge of the Navy advance base at Point Barrow. 


K. Marshall Fagin, field editor of The 
Petroleum Engineer, spent two weeks 
this month on an inspection tour of the 
Navy Petroleum Reserve No. 4 in north- 
ern Alaska, an area covering some 35,000 
square miles. Two wells are being drilled 
in this Arctic section, where operations 
are carried out under unusual conditions 
because of the very low temperature 


conditions. At the same time geological 
and geophysical explorations are being 
made of the area from the headquarters 
at Point Barrow. 

A number of articles by Fagin on ex- 
ploration for oil in the frozen North will 
be published in subsequent issues of The 
Petroleum Engineer, covering specially 
the methods and equipment used. 





New Orleans office 

The Continental 
Supply Company 
has announced the 
opening of a sales 
office in New Or- 
leans, Louisiana, at 
519 Whitney Build- 
ing, with H. E. Low- 
rey in charge. 

The New Orleans 
office will be under 
the supervision of 
Raleigh Horten- 
stine, Jr., New 
Iberia, Louisiana. 


H. E. Lowrey 


Humble promotions 


N. N. Jones, acting superintendent for 
the Gladewater district, Gladewater, 
Texas, for Humble Oil and Refining 
Company’s production department, has 
been appointed district superintendent, 
replacing the late W. C. Anderson. 

G. R. VanLandingham, Hobbs, New 
Mexico, district chief clerk, has been 
transferred to the West Texas division 
office at Midland, Texas, and promoted 
to assistant division chief clerk. 

M. L. Weatherall, Wasson district 
chief clerk, Denver City, Texas, has been 
transferred to the Hobbs district, re- 
placing VanLandingham. 

A. D. Eady, assistant Wink district 
chief clerk, Wink, Texas, has been trans- 
ferred to the Wasson district and pro- 
moted to district chief clerk. 








Takes new position 


Leo L. Baker has recently joined De- 
Golyer and MacNaughton’s staff in 
Dallas, Texas, as a petroleum engineer. 
He had been em- ; 
ployed for a num- 
ber of years by Core 
Laboratories, Inc., 
as petroleum en 
gineer, supervisor of 
the core analysis de- 
partment, and as 
specialist on second- 
ary recovery. 






Baker received a 
degree in chemical 
engineering from 


Leo L. Baker 

The University of Oklahoma in June, 
1938. He is a registered professional en- 
gineer and a member of the Petroleum 
Engineers Club of Dallas, the Dallas 
Geological Society, AIME, and the 


Texas Academy of Science. 


To South America 


D. F. Woodmency, formerly station 
manager for Dowell Incorporated at 
Flora, Illinois, left Tulsa June 3 for 
Venezuela where he will be manager in 
Eastern Venezuela for United Oilwell 
Service, S. A. Woodmency has had 
many years’ experience in foreign oil 
fields including Colombia, Venezuela, 
and the Middle East. His headquarters 
will be at the United Oilwell field office 


near San Joaquin. 


THE PETROLEUM ENGINEER, July, 1947 











Sw 


. 


Ohi 




















Swensrud to Gulf 


Announcement is made of the election 
of Sidney A. Swensrud of Cleveland, 
Ohio, as executive vice president and a 
member of the board 
of directors of the 
Gulf Oil Corpora- 


tion. 


Swensrud is, at 
the present time, 
executive vice presi- 
dent of the Standard 
Oil Company of 
Ohio, with head- 
quarters at Cleve- 
land, Ohio. He plans 
to sever his connec- 
tion with that com- 
pany immediately and expects to go to 
Pittsburgh to assume his new duties. 

Swensrud was born August 1, 1900, in 
Northwood, Iowa, and spent his boy- 
hood there. He attended the University 
of Minnesota, graduating with honors 
with a B. S. Degree in 1923. He began 
his business career that year with the 
Washburn-Crosby Company (now Gen- 
eral Mills) at Minneapolis. 

In 1925 Swensurd left Washburn- 
Crosby to attend the Harvard University 
Graduate School of Business. He got his 
M.B.A. degree in 1927, graduating with 
distinction, and stayed on as a member 
of Harvard Business School staff. 

In August, 1928, he became assistant 
to the president of the Standard Oil 
Company of Ohio. He was made vice 
president in charge of production, 
supply, and transportation in August, 
1939. The following April he was elected 
a director, and became executive vice 
president in 1946. 





S. A. Swensrud 


To new post 

Standard of California has announced 
the appointment of W. L. Ingraham to 
the newly created position of assistant 
coordinator of personnel developmen}. 
Ingraham will serve with J. E. Norton, 
coordinator of personnel development, 
and will assist in the selection, place- 
ment, training, appraisal, and recogni- 
tion of key personnel in the oil company. 


Appoints sales manager 

V. M. Farris, president of the Farris 
Engineering Corp., 481 Commercial 
Avenue, Palisades Park, New Jersey, 
announces the appointment of Paul 
Robinet as sales manager. 

Robinet, a mechanical engineering 
graduate of the University of Southern 
California, brings with him a back- 
ground of wide experience in the safety 
and relief valve field, having been for 
eight years the West Coast sales en- 
gineer, particularly in the oil, steam, and 
maritime industries, for Consolidated- 
Ashcroft-Hancock division of Maxwell, 

Manning and Moore, Inc. Two years ago, 

he was made sales engineer in their New 

York office, which position he has recent- 

ly resigned. 


Duties enlarged 

Henry W. Kayser has recently as- 
sumed new responsibilities at The Falk 
Corporation with his appointment as 
supervisor of development engineering. 
In connection with his enlarged duties, 
Kayser will be available for field consul- 
tation, when the occasion demands. 

He has been associated with The Falk 
Corporation as designer, application en- 
gineer, and development engineer since 
his graduation from the Marquette Uni- 
versity College of Engineering in 1931. 
He has also been active in local and na- 
tional engineering societies, particularly 
the American Gear Manufacturers Asso- 
ciation in which he now serves as chair- 
man of the Helical and Herringbone 
Gear Committee. 

















DESIGNERS—CHECKERS 


Experienced 
High Pressure Piping or Electrical 
Lighting and Power Plant. 
5-Day Week 
THE LUMMUS CO. 


420 Lexington Avenue... New York 








SITUATIONS OPEN: Chemical Engi- 
neers with three to five years’ experi- 
ence in the operation of petroleum 
refining distillation units, thermal 
cracking units or catalytic cracking 
units for work as Technical Service rep- 
resentatives and Operators of commer- 
cial catalytic craeking plants. Kindly 
send details of experience and educa- 
tion. Snapshot (if available). Address 
Box No. 59, Yo The Petroleum Engineer, 
P. O. Box 1589, Dallas, Texas. 











and equipment. 





THE PETROLEUM ENGINEER, July, 1947 


AMERICAN ROLLER BEARING CO., Pittsburgh, Pa. 
Pacific Coast Office: 1718 S. Flower St., Los Angeles, Calif. 


For almost every heavy duty application where the load is radial, there is an 
adaptable, durable, dependable AMERICAN RADIAL ROLLER BEARING capable 
of withstanding the tremendous stresses and strains demanded by the ponderous 
equipment and stepped-up tempo of today’s manufacturing. And because they 
are specially designed for “‘tough going,’’ AMERICANS render smooth, contin- 
uous trouble-free service under the most adverse operating conditions, resulting 
in lower maintenance costs and increased performance-life of heavy machinery 


AMERICAN RADIAL ROLLER BEARINGS are made in 5 styles, 4 S.A.E. series 
and 85 sizes. Special designs to order are also available. Consult our engineer- 
ing department on all your roller bearing problems. Write today! 






AMERICAN 





PEERLESS 
HORIZONTAL 
CENTRIFUGAL 


(Formerly Dayton-Dowd) 
TYPE A PUMPS 


For General and 








Process Services 





CAPACITIES: 
50 to 70,000 g.p.m. 





@ The Peerless Type A pump is characte r- 
istic of the entire line of high quality, heavy 
duty horizontal centrifugal pumps, manu- 
factured by Peerless to serve the diversified 
pumping demands of industry, municipal- 
ities and water works everywhere. 


Peerless Type A Centrifugal Pumps 
General Specifications: Capacities, from 50 
to 70,000 g.p.m.; Heads, 15 to 300 feet; 
Sizes, 2" to 42" discharge; Drives, electric 
and other types from 1 to 1000 h.p.; Type, 
single stage, double suction, split-case, ball 
bearing. REQUEST DESCRIPTIVE 
BULLETIN. 


PLAN WITH PEERLESS 


For all your pumping requirements, plan 
with Peerless. Peerless’ comprehensive line 
of pumps includes Underwriters’ approved 
Fire Pumps for plant fire protection, Boiler 
Feed and Pipe Line pumps and scores of 
other vertical and horizontal types produc- 
ing capacities from 10 to 220,000 g.p.m. 


ee ee 


PEERLESS PUMP DIVISION 


FOOD MACHINERY CORPORATION 
Factories: 
Canton 6, Ohio * Quincy, III. © Los Angeles 31, Calif. 
District Offices: Canton 2, Ohio; Philadelphia: Sub- 
urban Square, Ardmore,Pa; Atlanta: Rutland Bidg., 
Decatur, Ga.; Dallasl, Tex.; Los Angeles 31, Calif, 
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CRUDE. 





ANA NIVEN 
UKAU ACU. 





AND VOLATILE 


A none-too-bright elderly gentleman, 
having been told that salt water would 
cure his ailing feet, betook himself to the 
nearest ocean resort offering beach fa- 
cilities. Arriving in the afternoon, he 
took a bucket to the beach where he 
saw a lifeguard atop an observation 
stand. The old gent approached and 
said, “May I purchase a bucket of your 
salt water? I wish to bathe my feet in it.” 

Seeing an opportunity to have a bit 
of fun, the guard replied, “Why, yes; 
I'll sell you a bucket for twenty-five 
cents.” So the visitor placed that amount 
on the stand, got his bucket of water 
and carried it to his cabin. Later in the 
day he again made the trip for water, 
placed the cash on the stand and return- 
ed to his cabin. During the night the 
tide went out. Next morning, bright and 
early, the ailing gent carried his bucket 
far out to the water’s edge. Coming back 
by the stand, he handed another quarter 
to the guard and remarked, “Doing quite 
a business, aren’t you, young fellow?” 

7 v gv 

An optimist is a fellow who lights a 

match before asking for a cigarette. 
7 v 5 

Mother: Daughter, dear, your escort 
brought you home very late last night. 

Daughter: Yes, it was late, mother. 
Did the noise disturb you? 

Mother: No, the silence. 

7 gv if 

The new teacher at school asked a 
pupil what his name was. “Me name’s 
Jerkie.” 

“T don’t believe there’s such a name. 
You go right home and get a note from 
your father giving your right name.” 

With that the kid turned to another 
kid sitting back of him and said “Come 
on home, Stinky. She ain’t gonna be- 
lieve you either!” 

5 A 7 7 

A school teacher received this note 
one morning: “Please do not give my 
son any more home work. The question 
you asked about how long it would take 
a man to walk around the block 40 times 
caused me to lose a whole day’s work. 
Then, after I had walked it, you marked 
the answer wrong!” 

7 7 v 

An insurance man says his company 
recently took on a new office boy who 
is a wonder. A man came into the office 
the other day, and asked, “Can you in- 
sure my immortal soul?” 

“1 don’t know,” the kid replied, “but 
if you'll wait a minute I'll ask the man- 
ager of the fire department.” 

5 7 5 

It’s just an idea—but if your neigh- 
bor keeps his radio going full blast until 
2 a.m., give him a ring at 4 a.m. and 
tell him how much you enjoyed it. 


A Texan heard that a factory was in- 
terested in buying bullfrog skins. He 
wired the company that he could supply 
any quantity up to 100,000 on demand. 

Needing the skins badly, the factory 
promptly wired back to send in the 
whole 100,000. About ten days later a 
single dried frog skin came through the 
mail with a rather pathetic letter: 

“Gents: I’m sorry about this, but here’s 
all the frog skins there were. The noise 
sure fooled me.” 

, £2 


The drunk raised his glass and asked 
his pal, “What shall we drink to?” 
Replied the other, with anticipation, 
“To excess”. 
,¢f 


“T wish I knew where George was,” 
remarked the young wife. 

“T presume, my dear,” said her moth- 
er-in-law, “that you mean you wish you 
knew where he is.” 

“Oh, no, I don’t,” was the firm retort. 
“T know where he is. He’s in bed with a 
black eye and a headache. I want to 
know where he was.” 

v i 7 


Enoch had invited Joe for a ride on the 
back of his new motorcycle. After they 
had gone a few miles, Enoch asked Joe 
how he liked it. 

“All right,” said Joe, “but the wind is 
catching my chest.” 

So Enoch stopped. “Take your over- 
coat off, Joe, and put it on back to front; 
that will protect your chest a bit, and I'll 
button it up at the back.” 

They restarted, and after a while 
Enoch asked Joe if he was warmer. No 
reply. Joe wasn’t there. Enoch turned 
the machine around and went back until 
he saw a crowd, and there was Joe, lying 
motionless. 

Anxiously Enoch asked one of the 
crowd, “How is he?” 

“T can’t make it out,” said the bystand- 
er. “He ain’t spoke since we twisted his 
head the right way around.” 

5 7 ? 


Elderly Patient: As we have known 
each other so long, doctor, I do not in- 
tend to insult you by paying my bill. But 
I have left you a handsome legacy in my 
will. 

Doctor: That’s very kind of you, I’m 
sure. By the way, just let me have that 
prescription again. There’s a slight 
change I want to make in it. 

5 v 5 


Shopper: I want some nice, big apples 
for my sick husband. Do you know 
whether they have been sprayed with 
poison? 

Clerk: No, ma’am . . . you have to get 
that at the drug store. 
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THE BAKER MODEL “K” CEMENT RETAINER 


EQUIPPED WITH 


which pushes junk or debris down the hole ahead of the Retainer, 
and greatly minimizes the hazard of premature tripping of the 
Retainer by the fouling of the slips. 


Use of the BAKER JUNK PUSHER (Product No. 403) 
assures greater safety and more successful results in... 


EASY DRILLABILITY 


Baker MAGNESIUM ALLOY Type Cement Retainers are readily 
drilled up by using drill pipe, tubing, or cable tools, since all large parts 
are made of magnesium except the nitricastiron slips which are easily 
broken up. Magnesium Retainers have ample strength to withstand any 
pressure which can be imposed safely upon the casing or liner. Although 
Baker MAGNESIUM ALLOY Type Cement Retainers are satisfactory for 
temporary bridge plugs, they may be affected by well fluids, and the CAST 
IRON Type is recommended for permanent bridge plug installations. 


The Baker Junk Pusher has an outside diameter slightly smaller than 
the inside diameter of the casing in which the Retainer is run. All 
debris tends to collect in the Junk Pusher. Slots permit passage of 
displaced fivid, but prevent passage of junk or debris which might 
foul the slips and result in premature tripping of the Retainer. The 
internal Screen (held in place by friction) prevents debris from enter- 
ing the body of the Retainer, and is blown out at the proper time 
by the Tripping Ball Seat. 


BAKER 
OIL TOOLS. INC. 


Houston - Los Angeles - New York 


















@ H. H. Hall has been named a direc- 
tor and vice president of Trans-Arabian 
Pipe Line Company 
and will devote his 
time to the planning 
and construction of 
© the projected 1050- 
mile Arabian pipe 
line. Hall has been 
Standard of Cali- 
- fornia’s chief engi- 
neer and under the 
new set-up is given 
the title of consult- 
ing engineer for 
H. H. Hall Standard. 

One of the best known men in his field 
in the petroleum industry, Hall was 
graduated from Stanford University in 
1904 and taught civil engineering there 
from 1905 to 1907. 

He joined Standard permanently in 
1910, after three years in the Alaskan 
gold mining industry. 





@ Thomas P. Simpson, who joined the 
Socony-Vacuum Oil Company, Inc., in 
1925, has been named director of the 
firm’s research and development labora- 
tories, Paulsboro, New Jersey. 

Simpson, former assistant director of 
the laboratories, succeeds Paul V. 
Keyser, Jr., who was advanced to man- 
ager of the Socony-Vacuum lubricating 
oil department in New York. 

In other advancements, Arlie A. 
O’Kelly becomes associate director in 
charge of the chemical division; G. H. S. 
Snyder, assistant director in charge of 
the lubricating oil division; Louis P. 
Evans, supervisor of the process develop- 
ment division, and John W. Payne, asso- 
ciate supervisor. 


@ Rex W. Woods will become profes- 
sor of petroleum engineering and chair- 
man of that department at the Univer- 
sity of Kansas, effective September 1, 
Chancellor Deane W. Malott has an- 
nounced. Woods will succeed Prof. 
Eugene A. Stephenson, who has re- 
signed as department chairman because 
of ill health and will take a year’s leave 
of absence. 


Woods has been supervisory engineer 
for the Creole Petroleum Corporation, 
Caracas, Venezuela, for the last two 
years. From 1936 to 1944 he was with 
the Gulf Oil Corporation, working on 
reservoir problems, special field studies, 
and development of new fields. Prior to 
going to Venezuela he was consulting 
engineer, for the Mexican government’s 
oil company. 

Professor Stephenson has been chair- 
man of the department of petroleum 
engineering since its organization in 
1937 with the exception of the year 1945- 
46 when he was on leave for his health. 
At one time he was director of the Uni- 
versity af Kansas Research foundation. 


142 


Zour 





@ William W. Reed, who entered the 
employ of Socony-Vacuum Oil Com- 
pany, Inc., in 1922 as a chemist in the 
marketing department at Milwaukee, 
Wisconsin, has been appointed superin- 
tendent of the firm’s refinery at East 
Chicago, Illinois. 

Reed succeeds William Hildebrandt, 
who retired under the Socony-Vacuum 
pension plan and who, during World 
War II, was Indiana State Chairman for 
the Committee on Protection of Petro- 
leum Facilities, Great Lakes region. He 
became superintendent of the East Chi- 
cago refinery in 1926. 

Four years after his first position in 
Milwaukee, Reed was transferred to the 
East Chicago refinery. He became assist- 
ant superintendent in 1932. 


@ Morris S. Evans, until recently dis- 
trict manager of American Car and 
Foundry Company’s Buffalo, New York, 
plant, has been appointed manager of 
the estimating division with headquar- 
ters in New York. As such he will assist 
Rudolph Furrer, vice president in charge 
of engineering and research. 


@ Albert A. Sterling, Jr., has been ap- 
pointed district engineer at Houston, 
Texas, for J. A. Zurn Manufacturing 
Company, Erie, Pennsylvania. Sterling 
was sales engineer with the Brance- 
Krachy Company, Inc. Previous to his 
three years in the Navy, he held the posi- 
tion of sales engineer with Ingersoll- 
Rand Gompany. 


@ H. Travis Brown has resigned as 
division geologist for Cities Service Oil 
Company, Bartlesville, Oklahoma, to be- 
come general manager of The Geolo- 
graph Company, Inc., Oklahoma City, 
Oklahoma. 

Brown entered the oil industry in 1930 
when he joined the Indian Territory 
Illuminating Oil Company geological 
department at Oklahoma City and in 
1941 went with the Cities Service Oil 
Company. During the last 1714 years he 
has held various positions in the geologi- 
cal and engineering departments of the 
two companies. In 1945 he went to 
Bartlesville as division geologist in 
charge of the company’s development in 
the Mid-Continent area. 


@ Gustav Egloff, Universal Oi] Prod- 
ucts Company, has been elected presi- 
dent of the Chicago Technical Societies 
Council. The Council is a federation of 
50 scientific, technological, and engi- 
neering societies of the Chicago area, the 
objective of which is to provide a vehicle 
through which the talents and construc- 
tive abilities of scientists, engineers, and 
technologists can be more effectively 
exercised for mutual improvement and 
greater service to the community. The 
groups represented in the Council have 
a combined membership of some 20,000. 


with men in the industry 


@ Howard C. Wick has been elected a 
director of American Car and Foundry 
Company. He has been associated with 
ACF for many years and has been secre- 
tary of the company since 1916. 


@ James S. Walker has been appoint- 
ed technical service representative of the 
Hooker Electrochemical Company, 
Niagara Falls, New York. Walker, a 
graduate chemist of Union College, 
joined the Hooker staff in 1940 and has 
had experience both in research and in 
plant operations. He was engaged in 
process supervision prior to his recent 
appointment. He will handle problems 
related to the shipping, storing, and 
handling of all Hooker Chemicals. The 
chief emphasis of his work will be placed 
on the elements of safety in the handling 
of Hooker products in the consumers’ 
plants. 


@ E. B. Woodell, superintendent of the 
Lovell Lake pressure maintenance plant, 
has been placed in charge of the Ana- 
huac gas plant, Monroe City, Texas. 


@ R. L. Minckler has been elected 
executive vice president of General 
Petroleum Corporation, Los Angeles. 
Additional honors came to Minkler re- 
cently when he was one of three western 
oil men appointed 
by Secretary of the 
Interior Krug to the 
government’s new 
15-man Military Pe- 
troleum Advisory 
Committee, whose 
function is to advise 
the Army and Navy 
of petroleum mat- 
ters. 

Minckler was born 
in Minneapolis and 
his first job was that 
of oil boy with the Great Northern Rail- 
way. He served in the Army during the 
first World War and subsequently at- 
tended the University of Washington, 
majoring in business administration. He 
then became a purser for a trans-Pacific 
steamship line and, in 1921, went to 
Southern California to work for the 
Southern California Edison Company as 
a cost accountant. 

Joining General Petroleum in 1924, 
he specialized in various phases of ac- 
counting. Ten years later, Minckler be- 
came assistant to the president, and in 
1941 was elected a director. He was for 
several years a director of the Kettle- 
man North Dome Association. 

During World War II, Minckler again 
served the government, as director of 
petroleum supply of the Petroleum Ad- 
ministration for War, with headquarters 
at Washington, D. C. Upon returning to 
General Petroleum in 1945, he was elect- 
ed a vice president of the company. 


R. L. Minckler 
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@ John R. Johnston has been appoint- 
ed assistant general manager of sales, 
Carnegie-Illinois Steel Corporation, 
Pittsburgh. Johnston has been with the 
company for 22 years. 


@ Cearcy D. Miller, mechanical engi- 
neer, has joined the staff of Battelle In- 
stitute, Columbus, Ohio, where he will 
be associated with its division of fuels 
technology. Miller has been an engineer 
with the National Advisory Committee 
for Aeronautics for the last 11 years. He 
is a graduate of George Washington Uni- 
versity and a member of the Society of 
Automotive Engineers. 

At Battelle, he will be engaged in re- 
search on automotive fuels. He has been 
active in this field for several years. 


@ J. G. Schaafsma has been named 
assistant to the man- 
ager of laboratories 
department of Gen- 
eral Petroleum Cor- 
poration, Los An- 
geles, California, 
and the laboratories’ 
process and eco- 
nomics sections will 
report to him, Bert 
Folda, Jr., has also 
been promoted to a 

position bearing the 
J. G. Schaafsma same title and will 
supervise the chemical and lubricants 
section as well as the Vernon Control 
Laboratory. 

Schaafsma, a Caltech graduate, has 
been with G.P. since 1934 and previous 
to his current ap- 
pointment was su- 
pervisor of the proc: 
ess section at Ver 
non. He is a member 
of Sigma Xi, nation- 
al scientific honor- 
ary society. 

Folda joined the 
company the same 
year as his col- 
league after gradu- 
ating from Stanford 
and recently has 








Bert Folda, Jr. 


been supervisor of the chemical lubri- 
cants section. 


@ Joseph M. Weldon has been ap- 
pointed assistant to H. J. French, vice 
president of The International Nickel 
Company, Inc. Weldon became associ- 
ated with International Nickel in 1927 
when he joined the nickel alloys sales 
department. He has been head of the 
aeronautical division of that department 
since November, 1945. 


@ Terry Russell, sales engineer for the 
McEvoy Company, Houston, Texas, is 
on a three-months’ tour of South Amer- 
ican oil fields. In addition to introducing 
the new McEvoy automatic lubrication 
conduit gate valve, Russell will conduct 
a survey of producing conditions as they 
apply to his company’s wellhead and 
gas-lift equipment. 

He will also consult with customers on 
applications of McEvoy equipment, and 
will receive suggestions for design 
changes that local conditions dictate. 
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@ John J. Weston has been named 
West Texas representative for Hunt 
Tool Company to handle Regan Forge 


. and Engineering Company products, ac- 


cording to an announcement from Hunt 
Tool Company headquarters, Houston, 
Texas. Weston will have complete stocks 
of Regan material and products at 
Odessa. Hunt Tool Company is Mid- 
Continent distributor for Regan prod- 


ucts. 

@ E. T. Erickson, for the last three 
years chemical engineer in the indus- 
trial water treating division of the Dear- 
born Chemical Company, Chicago, IlIli- 
nois, has been placed in charge of the 
Chicago city sales department. 

@ Art Moore, vice president-sales man- 
ager of Oil Base, Inc., Los Angeles, Cali- 
fornia, attended the meeting of the 
Rocky Mountain District API Division 
of Production, at Yellowstone National 
Park, June 25. Since the meeting he has 
been visiting Edmonton, Canada, Range- 
ly, Denver, Oklahoma City, Fort Worth, 
Dallas, Houston, Lake Charles, New Or- 
leans, and Brookhaven, Mississippi, and 
will return to Los Angeles late in July. 
The purpose of his trip is to confer with 
oil companies now drilling with Black 
Magic oil base drilling fluid. 

@ V. W. Mitchell, assistant district 
manager, Republic Supply Company at 
Jackson, Mississippi, has been trans- 
ferred to Republic’s Wichita Falls, 
Texas, store. 

M. U. Bateman, district chief clerk 
at Heyser gasoline plant, Bloomington, 
Texas, has been transferred to the Ana- 
huac gas plant, Monroe City, as district 
chief clerk. 


~@ Jack P. Hayes has resigned his posi- 


tion as senior petroleum engineer with 
Magnolia Petroleum Company, Dallas, 
to enter business for himself in Los An- 
geles, California, as a petroleum consult- 
ant. He is a graduate of the University 
of California and was for six years asso- 
ciate professor of petroleum engineering 
at Texas A&M College. Hayes has been 
petroleum engineer for Shell Oil Com- 
pany and for Seaboard Oil Company. 

@ Harold A. Hintz has been named 
Pacific Coast sales manager of H. K. 
Porter Company, Inc. Hintz will direct 
the activities of all Porter sales offices 
on the Pacific Coast and will maintain 
headquarters in the Petroleum Building, 
Los Angeles. 

At the same time, the appointment of 

J. F. Morley as district sales engineer 
was announced. He will have offices in 
Monadnock Building, 681 Market Street, 
San Francisco. 
@ Harold B. Kellogg, 54, president of 
Seaside. Oil Company, Santa Barbara, 
California, died unexpectedly from a 
heart attack on the night of June 4 at 
his Santa Barbara home. He was born 
November 26, 1892, at Emporia, Kansas, 
and attended the University of Kansas 
for three years. He completed his uni- 
versity education in California, graduat- 
ing from University of California. He 
entered the oil industry with Associated 
Oil Company. In 1936 he joined Seaside 
Oil Company as vice president. 





@ Horace W. Hooker, Jr., has been 
appointed purchasing agent for the 
Hooker Electrochemical] Company, 
Niagara Falls, New York. Hooker, a 
graduate of Cornell University has been 
associated with the company since 1934. 
For the last six years he has been assist- 
ant purchasing agent. Prior to that he 
had been engaged successively in the re- 
search and development department, in 
the development of Virgo Salt used ina 
process for cleaning stainless steel, and 
had been assistant to the sales manager 
in charge of sales promotion and adver- 
tising. 
@ Randolph L. Griswold, formerly of 
J & Land Frick-Reid supply companies, 
ities become _associ- 
ated with Eric G. 
Schroeder of Lucey 
Products Corpora- 
tion as sales repre- 
sentative in the Dal- 
las office. Griswold 
is a graduate engi- 
neer of Tulane Uni- 
versity. He has had 
extensive oil coun- 
try supply experi- 
_ ence in Texas and 
R. L. Griswold Oklahoma. During 
World War II Griswold served as major 
in the U. S. Army Air Corps. He also 
served in the armed forces in World 
War I. 


@ Jack S. Toler, London district civil 
engineer, Humble Oil and Refining Com- 
pany’s production department, Overton, 
Texas, has been transferred to the Louisi- 
ana division office, New Orleans, Louisi- 
ana, as assistant division civil engineer 
to handle offshore drilling. 

William A. Schaefer, civil engineer 
in the North Texas division office, re- 
places Toler. 

@ Richard L. Brummage now heads 
the Cleveland Control of the Controllers 
Institute of America, it was announced 
following his election as president. 
Brummage, controller of Dresser Indus- 
tries, Inc., succeeds Phillip W. Scott, 
who is secretary-treasurer of Bryant 
Heater Company. 

@ C. R. Athy, manager, sales promo- 
tion, has been transferred to Dallas, 
Texas, according to an announcement 
made by O. M. Havekotte, president of 
International Derrick and Equipment 
Company. Athy will handle Ideco’s sales 
promotion from his new headquarters at 
1315 Pacific Avenue, Dallas. Athy, well 
known in the industry, has been with 
Ideco for the last 23 years, having served 
in the capacities of chief engineer and 
manager of product development. 


@ J. G. Van Nest, who at 36 has 19 
years of service with the Mack Truck 
Company behind him, has recently been 
named assistant to O. L. Lear, purchas- 
ing agent at Mack’s Allentown, Penn- 
sylvania, plant. Van Nest joined Mack 
in 1928 as clerk in the purchasing de- 
partment in its Plainfield, New Jersey, 
plant, and became successively buyer of 
finished materials and assistant to J. W. 
Rogers, Plainfield purchasing agent. 
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Emseo personnel shifts 


Hugh H. Glen, president of Emsco 
Derrick and Equipment Company, an- 
nounces the following executive per- 
sonnel changes: 

E. B. Fowks, for- 
mer export sales 
manager, has been 
appointed manager 
of the advertising 
and sales promotion 
department. He has 
been associated with 
Emsco for 24 years. 
In his new position 
he will not only head 
the advertising and 
sales promotion de- Hugh H. Glen 
partment, but will also retain jurisdic- 
tion over the patent department. 

K. F. “Ted” Forsyth, manager of Cali- 
fornia sales, has been appointed export 
sales manager to succeed Fowks. Ted 








E. B. Fowks 


Ted Forsyth 


has had wide and varied experience in 
the manufacture of oil field equipment 
having been affiliated with Emsco since 
1924. In his new position, Ted will have 
charge of California and all export sales. 


Furrer promoted 


Announcement is made by American 
Car and Foundry Company that Rudolpk 
Furrer has been elected vice-president 
in charge of engineering. Furrer is in- 
ternationally known 
as a research and © 
development engi- — 
neer, having served | 
notably on the War 
Metallurgy Commit- — 
tee and as a special | 
consultant in Ord- 
nance Research and 
Development. 

His career in the 
field of engineering 
and research has 
been wide and var- = Rudolph Furrer 
ied. His earliest work was with the Allis- 
Chalmers Manufacturing Company 
where from 1907 to 1918 he was employ- 
ed successively as machinist-apprentice, 
draftsman, and designer of hydraulic ma- 
chinery. 

In 1919 he became a member of the 
A. O. Smith Corporation’s engineering 
staff and served as designer, supervisor 
of construction, purchasing engineer, 
and in 1925 as chief engineer. 

In 1933 Furrer became associated with 
U. S. Steel Corporation, as assistant to 
vice president of one of their subsidiaries. 
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BS&B comptroller 

A. J. Smith, president of Black, Sivalls 
and Bryson, Inc., announces the creation 
of the office of general comptroller for 
the company. The post will go to Budd 
Parks, who has been associated with 
BS&B in Oklahoma for more than 25 
vears. Parks will establish his head- 
quarters in the Company’s executive of- 
fices in the Power and Light Building, 
Kansas City, Missouri. 


Prize winners 


John W. Price, Jr., of Rose Polytech- 
nic Institute, Terre Haute, Indiana, and 
Howard Sanders, of Cornell University, 
Ithaca, New York, have been selected 
as winners of the $200 first prize and 


$150 second prize, respectively, in the 
1947 A. F. Davis Undergraduate Weld- 
ing Award. 

“Atomic-Hydrogen Arc Welding” was 
the subject of Price’s paper, published 
in the March, 1947, issue of the Rose 
Technic. Sanders’ article, “Welders in 
Diving Suits,” appeared in the March, 
1947, issue of The Cornell Engineer. 
Each of these undergraduate magazines 
will also receive awards of $200 and 
$150, respectively, for being the publica- 
tions in which the prize-winning articles 
were printed. 

Sponsored by A. F. Davis, vice presi- 
dent and secretary of The Lincoln Elec- 
tric Company, the award is an annual 
event of the American Welding Society. 
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Made purchasing agent 


A. W. Baird, who has been assistant 
purchasing agent of The National Sup- 
ply Company since 1944, has been ap- 
pointed to the position of purchasing 
agent for the com- 
pany’s Spang-Chal- 
fant Division, Pitts- 
burgh. Announce- 
ment of the promo- 
tion was made by H. 
E. Cooley, director 
of purchases of The 
National Supply 
Company. J. M. Tay- 
lor, who has been in 
the purchasing de- 
partment of the com- 
pany since 1945, has A. W. Baird 
been appointed assistant purchasing 
agent of the Spang-Chalfant Division. 
Baird entered the employ of National 
Supply at the Ambridge plant in 1927. 


Cummins changes 


J. L. Miller, president of Cummins 
Engine Company, Inc., Columbus, In- 
diana, announces the following action 
by the board of directors became effec- 
tive June 24: 

R. E. Huthsteiner, vice president and 
general manager, was elected a director 
of the company to succeed Hugh Th. 
Miller who died May 26. 

Edwin G. Crouch was elected secre- 
tary to succeed D. C. Bottorff who died 
June 3. 





Waldo M. Harrison was elected treas- 
urer to succeed Bottorff. Harrison also 
will continue as controller. 

The resignation of H. L. Knudsen as 
vice president of engineering was ac- 
cepted with regrets. Knudsen has been 
associated with the company and its 
predecessors for more than 25 years. He 
will continue as a director of the com- 
pany, and also will serve as engineering 
consultant on problems of design and 
research. 

All other officers and directors will 
continue in their present capacities. 

The management of the company also 
announces the following promotions: D. 
J. Cummins to manager of engineering 
and quality. He will assume most of the 
duties relinquished by Knudsen. W. J. 
Manning to assistant controller. 


Joins Hunt Export 


Hunt Export Company announces the 
appointment of A. J. Thomas as a rep- 
resentative in the northern part of South 
America. Thomas formerly headed his 
own organization, Thomas Well Service, 
and has spent the last ten years in the 
oilfields of Trinidad and Venezuela. 

Thomas will make his headquarters in 
Port-of-Spain, Trinidad, and will cover 
the oilfields in Trinidad, Venezuela, Co- 
lombia, Equador, and Peru. 

A. D. Bolland, in charge of Hunt Ex- 
port Company’s office in Buenos Aires, 
will continue to cover the southern part 
of South America. 


Hunt Export Company also maintains 
offices and representatives in New York, 
Houston, and Mexico City. 


Jack Knight promoted 


Jack F. Knight has been promoted to 
manager of sales development of the 
Reed Roller Bit Company, Houston, Tex- 
as. In his new work 
he will have charge 
of all promotional 
activities, both with- 
in the sales organi- © 
zation, and among 
customers. In his 
sales promotional 
work he will, through 
close integration of 
sales and advertis- 
ing efforts, provide 
Reed customers with 
helpful beneficial in- 
formation. 

After graduating from Texas Univer- 
sity, Knight entered the employ of the 
Reed Roller Bit Company in the ship- 
ping department at Houston. He was 
soon advanced to field warehouseman. 
His next advancement was to territorial 
salesman serving successively in various 
major oil fields. Later he was assigned 
to supervisory control of finished goods 
and then to production manager. In 
1945 he became assistant sales manager 
under R. G. Hamaker, vice president in 
charge of sales, who continues to direct 
all sales activities. 





Jack Knight 
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In charge of sales 


According to announcement by Ex- 
ecutive Vice President A. S. Knoizen of 
Joy Manufacturing Company, Pitts- 
burgh, Pennsylvania, E. M. Platts has 
been made vice pres- 
ident in charge of | 
sales. The appoint- 
ment was effective | 
July 1. : 

This appointment ® 
marks the latest up- § 
ward step in Platts’ 
thirty-year career in 
the mining industry. | 
Among other past 
activities, he was one 
of the principal in- 
corporators of the E. M. Platts 
La-Del Conveyor and Manufacturing 
Company. 

He had headed up the sales force of 
that company since its inception, and 
when La-Del became a division of Joy 
Manufacturing Company, Platts moved 
over to Joy as vice president in charge 
of coal mining sales. 

In his new position, sales of all Joy 
Manufacturing Company products will 
come directly under Platts’ supervision. 


Dresser distributor 


L. E. Moffatt, assistant to the general 
manager, Dresser Manufacturing Divi- 
sion, Bradford, Pennsylvania, has an- 
nounced the appointment of Henry H. 
Paris as exclusive distributor for the 








new Dresser line of seamless welding. 
ells, and fittings in Texas, Arkansas, and 
Louisiana. 

Paris maintains his office and ware- 
house at 1125 Rothwell Street, Houston, 
Texas. 


An A. O. Smith director 


M. J. Vollmer, assistant secretary and 
assistant treasurer, has been elected a 
director of the A. O. Smith Corporation, 
Milwaukee, Wisconsin, to replace John 
Leekley, resigned. 

Vollmer joined 
the A. O. Smith Cor- 
poration in October, 
1929, after graduat- 
ing from the Whar- 
ton School of Fi- 
nance, University of 
Pennsylvania. 

Starting in the 
automotive sales 
division, Vollmer 
spent some time in 
budgeting and time 
study work, and then became special 
assistant to W. C. Heath who was then 
vice president of the company. He then 
worked in factory management as assist- 
ant to J. M. Floyd, vice president in 
charge of manufacturing. Later he help- 
ed to establish the function of a con- 
troller’s office. In 1939 he resumed his 
post as assistant to Heath, who by that 
time was president of the company. In 
1945 Vollmer was appointed assistant 
secretary and assistant treasurer. 


M. J. Vollmer 





Made vice president 


Announcement of the election of Har- 
old C. Anderson as vice president of re- 
search engineering and development of 
the Thermoid Company has been made 
by Fred E. Schluter, 
president of the firm 
following a recent 
meeting of the board 
of directors. 


A graduate of 
the engineering 
school at Iowa State 
College, Anderson 
joined Thermoid in 
November, 1945, at 
that time taking 
charge of develop- 
ment phases of the 
company’s new rubber program. In 
April, 1946, he assumed complete charge 
of all company research engineering and 
development. 

Prior to joining Thermoid, Anderson 
had been associated with the Flintkoke 
Company as assistant general manager 
for industrial products. Previously he 
had held important positions with both 
the Chrysler and Ford organizations. 


Elected vice president 
Link-Belt Company announces that 


H. C. Anderson 


Harold L. Hoefman has been elected. 


vice president, and that, effective July 1, 
he became vice president in charge of 
manufacturing, with headquarters at 
executive offices, 307 North Michigan 
Avenue, Chicago, Illinois. 
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TEM POTOOL AMAZING NEW i. | 
TOOL FASTENS STEEL TO STEEL— 
STEEL TO CONCRETE OR BRICK 


for Jenariefe 





Whether you need one, a hundred or thousands 


_— ... Fel-Pro can supply you... and fast. We can 
HBA Nationauy furnish packings for practically every purpose, ANTI-FRICTION 
need _ to meet any heat range or resistance condition. 


DISTRIBUTORS 
ONLY 


Especially suited for oil refineries and similar 
processes are the Fel-Pro Plastic Packings 
made of long, soft, high-tensile asbestos fibre 
impregnated with a blended collodial lubricant 
that is practically an integral part of the packing. 
It will withstand exceedingly high temperatures 
and pressures. Use our expert consultation 
service to double-check your specifications. 
We're glad to help solve your packing problems. 
Write TODAY for Data Bulletin on Fel-Pro 
Packings, stating your service requirements. 
INDUSTRIAL GASKETS AND PACKING DIVISION OF 


FELT PRODUCTS MFG.CO., 1535Carroll Ave., Chicago 7, Ill. 
2237 
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TELY SAFE! 
WHEN ROANCE WITH INSTRUCTION 


SELF-SEALING 





PATENTS 


PENDING EASY TO USE 


THOROUGHLY TESTED 
N MANY ‘ 


TEMPO PRODUCTS COMPANY: 


412PERRY-PAYNE BLDG., CLEVELAND 13, OHIO 


PRINCIPLE OF OPERATION TYPICAL PROJECTILES 
Tempotool employs the power of an exploding car- USED BY T EMPOTOOL 


he tol te red “by peaking the manie si'the too) «===> DRIVE PIN 
Temposwol projects hres thin ange wound se HEB THREADED STUD 
eee. Se 
gives the projectiles their high velocity. Despite this er type studs made to order 
power, recoil is amazingly light. for Spec ial job $s. 





HEAT-RESISTANT 


TEMPOTOOL 
MODEL 22 
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PRESSURE 





RESISTANT 

















TRADE MARK REG. U. S. PAT. OFF. 





INTRODUCING A NEW ERA IN HAND TOOLS 
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Heads purchasing activities 

In line with Shell Oil Company’s recently announced re- 
organization program, all purchasing-stores functions for ex- 
ploration and production activities in its East-of-the-Rockies 
territory have now been coordinated under O. D. Story, regional 
staff, Houston, Texas. , 

Under Story’s immediate authority will be all purchasing- 
stores activities in the newly created area offices at Midland, 
Texas; New Orleans, Louisiana; Tulsa, Oklahoma, and Hous- 
ton, Texas. H. A. Shanks will head the purchasing-stores division 
in Midland; A. J. Clark, in New Orleans; C. G. McLaren, in 
Tulsa, and E. J. Ehinger, in Houston. 

The group’s general responsibilities include the purchasing 
and warehousing of materials for exploration, production, drill- 
ing, and gas-gasoline departments. 


Manager apparatus sales 


B. W. Clark, vice president of the Westinghouse Electric 
Corporation, has announced the appointment of J. H. Jewell 
as manager of apparatus sales, with headquarters in Pittsburgh. 

A veteran of 27 years with Westinghouse, Jewell has been 
manager of the company’s industry sales departments since 
1944. He has been serving recently as acting manager of 
apparatus sales. 


Gasoline operations consolidated 

Cities Service Oil Company has announced a consolidation 
into one district of its expanding natural gasoline operations 
in West Texas and the Texas Panhandle, with Loyal Davies as 
district superintendent. District headquarters will be at Pampa. 

Davies formerly was district superintendent in charge of 
Cities Service’s natural gasoline plants in the Oklahoma City 
and Seminole areas. He will be succeeded there by Frank Allen, 
who has been in charge of the Oklahoma City gasoline plant. 
Allen also will take over responsibilites in connection with Cities 
Service chemical crude plants in the Seminole-Oklahoma City 
territory. Dave Godsy will succeed Allen as superintendent at 
Oklahoma City. 
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VER = CENTER 


LUTCHES 


* The ROCKFORD Over-Center CLUTCH has 
a rey steel ogame ting plate which yields 
slightly as the roller cams go over center thus re- 


lieving the back plate of strains. A spring-loaded 
effect holds the clutch firmly in engagement and 


distributes pressure evenly. Its hard surface and free- 
dom to float practically eliminates wear. The adjust- 

ing ring is threaded for accurate, easy adjustment. 
SEND FOR THIS HANDY BULLETIN 

Sores meoatee @ cesurone caxtowes [i 

and PO TAKE-OFFS. Contains diagrams of 

J SURMISED applications. Furnishes capacity tables, dimensions and : 

complete specifications. . 
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Te observe anniversary 

Plans are under way for observance in 1948 of the 60th anni- 
versary of The National Supply Company’s Superior Engine 
Division plant at Springfield, Ohio. An observance committee, 
consisting of W. F. Tiemann, works manager; Robert M. Pear- 
son, manager of sales; George F. Noltein, chief engineer; 
George F. Wells, plant controller, and Herman Houston, of the 
3ales department, has been appointed. 

The Superior Engine plant, which produces diesel and gas 
engines widely used in the oil fieilds, and diesel engines for 
municipal and private power plants and marine services, grew 
from a small machine and repair shop established by P. J. 
Shouvlin in Springfield in 1888. Shouvlin became an executive 
officer of The National Supply Company following its acquisi- 
tion of his plant. He retired from active duty as a director about 
a year ago. 

Since its return to peacetime production, the Springfield 
plant has been undergoing a general expansion and improve- 
ment program to increase its production of heavy-duty diesels 
and gas engines. The expansion program is scheduled for com- 
pletion by early next year. 

Tentative plans for the 60th anniversary observance at 
Springfield call for visits to the plant by editors of prominent 
business and industrial magazines, diese] engineering pro- 
fessors of leading universities, representatives of oil companies 
and other industries, and public officials. 


Williston heads Sperry-Sun 


Election of Samuel H. Williston as vice president and general 
manager of the Sperry-Sun Well Surveying Company is an- 
nounced by Jno. G. Pew, president of Sperry-Sun and vice 
president of the parent Sun Oil Company. He succeeds G. L. 
Kothny, who died May 28. 

Williston was identified with Sperry-Sun Well Surveying 
Company at the time of its formation in 1928 and was instru- 
mental in developing the original gyroscopic well surveying 
instruments. 

He will continue as vice president and a director of the 
Cordero Mining Company, also a Sun Oil subsidiary, which has 
mercury mining operations in Oregon, Nevada, and California. 

A native of Lawrence, Kansas, and a graduate of the New 
Mexico School of Mines and the University of Chicago, Willis- 
ton joined Sun Oil Company as a paleontologist at Maracaibo, 
Venezuela, S. A., in 1922. He had previously served with the 
{llinois State Geological Survey and as a consulting geologist in 
Colombia, South America. 

He became chief geologist for Venezuela-‘Sun Company in 
1925 and the following year was assigned to Sun Oil Company’s 
Dallas office to engage in electrical geophysical research. 

Williston served as a geologist on the West Coast for several 
years and in 1936 became vice president and general manager 
of Horse Heaven Mines, another Sun mercury mining sub- 
sidiary in Oregon. In 1941 he was elected vice president and 
general manager of Cordero Mining Company. These companies 
merged on January 1, 1947. 


Col. Higgins vice president 


Col. A. E. (Cappy) Higgins has been named vice president 
of the Rockwell International Corporation, New York City, it 
was announced by A. J. Kerr, vice president of the Rockwell 
Manufacturing Company, Pittsburgh, the parent concern. 

Colonel Higgins retired from the Army after a distinguished 
career. Prior to the war he had been associated with the Rock- 
well organization from 1937 to 1942. 

As vice president of Rockwell International he will retain 
his headquarters at 7701 Empire State Building, New York 
City. He will not only have responsibilities in the export 
marketing of products of the various Rockwell divisions, but 


will also be assigned special duties in domestic marketing 
activities. 


G-E promotes Bullard 


Appointment of Robert O. Bullard as manager of the metal- 
lurgy division of General Electric’s chemical department is 
announced by Dr. Zay Jeffries, G-E vice president and general 
manager of the department. 





THE PETROLEUM ENGINEER, July, 1947 











wm oe ee eet a 


_~ 














@ Munger Annual Report, 1946. Published by the Munger Oil- 
ogram, 800 South Berendo, Los Angeles, California. Pages, 68. 
Price, $5. 

The Munger Annual Report covers California oil activity for 
the year of 1946, with the number of holes and their footage 
duly recorded. Deep tests in each field are given, with all the 
wells in California below 12,000 ft listed. Information on all dry 
holes and all suspended wells is shown with dry hole footage 
and number of wells listed by county and district. The distri- 
bution of dry hole footage by operators is also given. Number of 
wells completed, including recompleted wells, is listed with 
necessary information about the wells. Other sections in the 
report include: Number of wells completed and footage drilled, 
by fields; total footage in California; and water content, with 
barrels of oil, barrels of water and the per cent of water. 


@ Photoeletric Cells, by A, Sommer. Published by the Chemi- 
cal Publishing Company, 26 Court Street, Brooklyn 2, New 
York. Pages, 104. Price, $2.75. 

A few of the important fields in which photocells are used 
are discussed in this volume. Careful attention is given to the 
points to be considered in selecting the most suitable photo- 
electric cell for a certain purpose and the advantages of one type 
over others. 

Photocathodes are discussed; among them the zinc, alkali 
metal, antimony-alkali, and various alloy photocathodes. Satura- 
tion potential, gasfilled photocells in practice, secondary emis- 
sion, reproduction of rapidly varying light intensities are other 
items included in the study. 


@ La Economia Del Petroleo En Colombia (Petroleum 
Economy in Colombia), by Eduardo Espina-Racines, Apartado 
27-23, Bogota. Printed by Editorial Antena Ltda., Bogota, Co- 
lombia. Pages, 201. 

Written in the Spanish language, this book deals with diverse 
economic problems surrounding the petroleum industry in Co- 
lombia. The author, a consulting engineer and petroleum econo- 
mist, is known in the United States through his works printed 
in North American journals. Legal, geological, and technical 
problems are covered exhaustively. 

With only a few concessions producing commercially, he de- 
plores the lack of cooperation between his government and for- 
eign interests, for he is certain Colombia is an excellent field 
for new petroleum discoveries. Due to the difficulties in defining 
which land is owned by the government and which by private 
individuals, there is considerable constriction on operators in 
that country. So much in fact, that it was 21 years before the 
DeMares grant was in actual operation. 

In his opinion five necessary factors are needed to initiate 
commercial development. These are: A market with an attrac- 
tive price; sufficient geological data to promote development on 
a grand scale; cheap transportation; clear cut jurisdiction; and 
sufficient financing. Unless these factors are taken care of, and 
soon, he fears that oil production in Colombia will be seriously 
hampered, if not permanently disabled. 

For all with a knowledge of Spanish, this book will prove a 
frank study of the economics of petroleum in Colombia. 


Organize drilling firm 

The old company known as E. K. Carey Contractor, has been 
reorganized to include C. M. (Sam) Powell as a member of the 
firm. A Kansas charter has been granted to Carey-Powell 
Drilling Company, Inc. with E. K. Carey of Denver, C. M. 
Powell of Oklahoma City, and Mark H. Adams, attorney of 
Wichita, as incorporators. Officers and directors are: E. K. 
Carey, president; C. M. Powell, vice president, and H. Dungan, 
secretary. 

Offices will be maintained at 523 Hales Building, Oklahoma 
City, and 715 Midland Savings Building, Denver. 
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Here's the Accurate Way to 
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Hundreds of Cavins Depthometers 
are in successful service giving 
their owners direct-reading, accu- 
rate well measurements. This 
strong, simple device comes in a 
handy carrying case (weighs only 
17 pounds)—is: put on the line in 
a few seconds, and tells you where 
bottom is quickly and dependably. 
—Write for folder to The Cavins 
Co., 2853 Cherry Ave., Long Beach 
6, California. 


THE CAVINS DEPTHOMETER 











One of the strongest 
selling statements that 
can be made regarding 
any engine-powered 
equipment is this: 


‘tts Powered with a 
FORO -BUMT 
ENGINE!” 


Engines available through district sales 

offices of Ford Motor Company or through 

Ford Dealers. Universal Ford Service 
always available everywhere. 


FOURS - SIXES + V-EIGHTS 
Write For Latest Industrial Literature 


Address: 


FORD MOTOR COMPANY 


Industrial and Marine Engine Department 
3505 SCHAEFER ROAD + DEARBORN, MICHIGAN 





